


Che Builder, 








Vou, XXXVY. No, 1810, Sarvepay, Ocroues 13, 1877. 
ILLUSTRATIONS. 
Section of Antonine’s Barrier between the Forth and the Clyde......c.c.scssecsssssssssssscsssessssessssecseseseseseceesanserssesestenseene 1025 
Swedish Casement-Window, with T ... 1628 
London Street Architecture: Premises, No. 8, Bucklersbury.—Mr, Edmund Woodtborpe, Architect .. pactictiecte 2080 


Dwellings for Government Workpeople at Stuttgart.—Oberbsurath von Morlok, Architect 








CONTENTS. 
Granite in the Workshop .o.ess.essvecceseonscvescvsceceses 

Coheed ee nerce rarer Ibi entairmeperetenn aegenmarnyemg 

Things im Liverpool oss... ses cs cooussccsstccssetacecee ces Joss | Working-cises “esliings’ Aiwoad’ iisase’ tor’ Govecumssnt 
The Homan Soccer vation ee ane Berth and. the Cipde: its $ bel Wurkpeople at Stattgart ........c0cecersssvecescescesceceers 1033 
soy me at Ma the Dark Ages ; ite present — chad shin dds sucgdgecethdcssbedsahe soot scetavcstaeh ieee 1034 
auton) asd et wobeble Putare ......scecveccccicccvciiesces 023 | Queen Anne Style: Liverpool Architectural Society ...... 1035 
ae Acehitestare and ia En ne Power 1025 | Water for London: "Lh the pe Board of Works ........ 1035 

"e Cathedral, | The Sanitary At Leamington ......c0.sscecceresseees 
Trench | Sem ¢ Purification at Coveutry |......20+.+-+0cseeseesen -se000 1038 





| Hove School 


ithport New Covered Market : Competition Desigas .. 1038 
Board Competition U39 





Perception of 1040 
a Bon >. Sub henedenGectpeuce coecae. :wbne segederesees 1040 

: Goldsmith Residences 1040 
pe ome off the Gas too Soon; Blake ®. "The London ‘Gas ‘Com- 

GOD sevens en be vevicnccctédecs ovccssovecescécsqseceecoctee 104) 
Overerowding in Chelsea: a Lesson to Landlords ........+.+++. 1040 
The Importance of Training the Semses ..........0c-ceesseeseee 1041 
TINE sdb shen ss mo cdtiind ccsddecess ties decchc sed la 











Granite in the 
ker lend eres 


ff 8 we have been exer. 


cised a good deal upon 
granite and ite archi- 
tecturaltreatmentlately, 
a@ few words as to the 
method of working it 
may be of interest, and 
may furnish hints to 
those who have not as 
yet had much to do with 
the material as a medium 
for architectural design, 
_  Agranite quarry is, as 

may be supposed, much 
the same as any other 
quarry ; and considering 
the extensive use of the 
material and the great 
name it has in epgineer- 
ing operations, one is 
surprised to find that 
Rabislaw Qaarry, from 
which comes the Aber- 
deen grey granite which has, perhaps, been more 
largely ‘used tian any other variety, is of sach 
Somparatively limited extent as it is. A great 
deal of stuff, however, has been sent from this 
hole in the ground to all parts of the world, and 
arrangements were being made, at the time 
of our visit, for a deep cut below the present 
general level, to get at some more of the bes: 
material. The sections of rock exposed show 
considerable variation in tint and _ snr- 
face, representing corresponding variations ia 
quality and value; the different qualities do 
net, however, occar in a stratified form, but 
in irregular patches. The first breaking up 
of the material is made by blasting with 
dynamite, which is inserted in the form of 
cartridges 2 in. or 3 in. long, by about 3 in. or 
2 in. thick; innocent-looking little paper pack. 
ages containing a flakey yellowish powder, into 
which is inserted the end of the “match” with 
a metal cap over it, which explodes when the 
match is fired; as dynamite, despite its tremen- 
dous qualities, requires something in the nature 
of a percussion in firing it to arouse its own 
energies effectively. A small hut in a corner o1 
the quarry contains dynamite enough, we should 
imagine, to blow up Aberdeen, if all the won. 
derful stories are true about the enormous power 
of this explosive. The small cartridges must do 
immense execution on the rock ; for granite, the 
hardest of building stoner, is also one of the 
most brittle, and is easily split. The method 
employed in splitting a large block in two 
pieces is to drill a few holes, about 2 in. deep, 
along the intended line of cleavage, and then 
insert iron wedges and drive them with a bam. 
mer, an operation which separates a block of 
corsiderable size very easily. This is almost 
the only operation at the quarry which 
seems at all special to the material, and 





that is only so in the make and shape 
of the wedges employed, which are circular, 
as it is much easier to drill a bole in granite 
than to cut one square. The smaller pieces 
which are the result of the blasting and subse. 
quent operations are used a good deal as backing 
for ashlar walls; attempts have been made to 
use them as the material for a rubble archi- 
tecture in granite, but from what we saw of the 
peculiarly sharp.pointed wedge-like forms which 
the stones that split off seem to assume, we 


from the quarry could lend itself very well to, 
anything that could be called architectural work | 
in this form. Rabble building in granite has 
been more generally dore, when done at all, not 
witb quarry staff but with the loose stone which 
is found on the surface in many granite districts, 
in forms more or less rounded by attrition under 
the action of water and ice countless ages ago, 
Some of our readers may not be aware that the 


displaced, was ia great measure built in this 
way, of “moor-stone,” as it was called, from 
being found lying about on the moors of the 


surface rendered additionally impervious by the | 
weathering of centuries. 

Bat we will step from the quarry to thé work. 
shop, which in this case shall be that known as the | 
“ Aberdeen Granite Works,” to the proprietors | 
of which our thanks are dae for their courtesy | 
in enabling us to see as much of the modus 
operandi as coald well be seen in an afternoon’s 
visit of necessarily limited daration. Over a 
considerable portion of the area occupied by the 
works, we find the raw material piled in large, 
roughly-shaped cubes of granite placed in hori- 
zontal layers one over another, and capable of 
being readily lifted aboat, when required, by a 
travelling crane. These blocks are first very 
roughly shaped at the quarry into a sufficiently 
regular form to be convenient fur stacking; after 
that, everything is done at the works; and in 
the sheds around we find the material under 
different stages of treatment. The stone is got 


heavy-headed axes, which might be better 
described as hammers with the striking portion 
worked into a sharp edge instead of a super- 
ficies, the instrament having to be weighted 
with much heavier metal thau is the case with 
the style of weapon usually called an axe, in 
order to give the weight and momentum requi- 
site to make any impression on the material. 
After this operation, it is “ axed granite,” and is 
in the state in which it is used for rusticated 
work in architectural design ; and, indeed, occa- 
sionally for the entire facing of buildings. There 
is a terrace of houses on the way out to Rabis. 
law quarries, treated in this way, and which 
looks very well. The next stage in the masou’s 
part of the work is the farther shaping and 





finishing of the surface with the cold chisel 





Eddystone lighthouse, which is soon to be | 





district, in rounded boulders, which were used | 
unworked in combination with mortar. No, 
stone could probably be so hard and practically who are told off for this duty only. The tools 
indestractible as this pebble granite, with ite are touched up on the grindstone sufficiently for 


into approximate shapes by the blows of short | is 





and mallet; the chisel being again a thicker 
and heavier implement, and rather more blant 
in sbape, than that used for ordinary masons’ 
work. Mere sharpness of metal will hardly 
touch granite; it requires weight and force in 
the blow to break up the particles at all. And 
in looking at this part of the work we realise, 
better than when it is under machinery, the 
extreme hardness of the material. There is 
something in the sound of the blows upon the 
stone which is most peculiar, and conveys to 


should bardly suppose that the material as got | the ear the notion that the task of shaping a 


material which gives such a dull iron sound as 
that when strack must be one requiring an un- 
limited stock of patience, and a very strong 


_ frame to stand the perpetual jar of the blows on 
_ the apparently unyielding surface. It will give 


some idea of the tough character of the work if 
we mention, what we were assured was the fact, 
that the same chisel cannot be used on the 
granite for more than two or three minutes’ 
work with any effect ; after that it becomes too 
dulled to touch the surface, and has to be 
re-ground. In consequence, the business of 
taking the chisels in bundles to the grindstone, 
and bringing them back to the workshop, is an 
occupation employing a small staff of labourers, 


another bout; and when by a series of grindings 
the chisel begins to get too thick at the end, it then 
“goes to the smith’s to be regularly re-set. After 
' the chisel comes the “ fine-axe,” which is another 
implement of hammer-headed appearance and 
“shape, bat in which the head carries half a dozen 
or so of parallel steel blades with a little space 
between them; and with this implement the 
surface is dressed to the finest finish it is capable 
of, short of polishing. 

In dealing with circular columns, for which 
“granite is s0 much (perhaps too much) used, the 
turning-lathe, in a modified and purely me- 


chanical form, is used. The block which is to 


be made into a shaft is got into as near a true 

circular form by hand as can be, and is then 

fixed in a lathe, and operated upon by a kiad of 

plate-shaped circular blade on either side, 

placed in a vice so as to present its cutting edge 

at about an angle of 45° with the shaft; water 
kept dripping on the granite at the point 
where the cutters work, and the frames or vices 
in which they are fixed move automatically 
along the length of the shaft at a very slow rate, 
and after reaching the end are set fresh for 
another journey along the shaft, tillit is brought 
to the dimensions and the surface to be ready 
for the polisher. With this exception, the work- 
ing of the granite up to the polishing point is 
almost entirely by hand; there is little or 
nothing of cutting and planing surfaces by 
machinevy, for the material is too stubborn for 
these rapid methods of working, and only yields 
to time and patient labour. As an instance of 
ite stubbornness under the action of machinery, 
we may mention an operation in which machi 

nery is necessarily employed,—that, namely, of 
sawing a block into thin slabs to be subsequently 
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polished for use in a decorative manner. This 
is done by a frame full of parallel bands of iron 
working backwards and forwards on the edge of 
the block to be sawn up, and we were shown 8 
slab, some 4 ft. or 5 ft. in width, the sawing 
through of which had occupied twelve months, 
though a piece of Sicilian marble of the same size 
would be got through in less than that number of 
days. Inreference to this we notice sgain a fact 
illestrating the incapability of iron or steel by 
mere sharpness or hardness to make itself felt 
against granite. Contrary to what most per- 
sons would expect, the iron bands used for this 
sawing are not of the bardest iron or 
steel ; the special object is to have them as soft 
as possible, and the iron is even eoftened by & 
special process; the result of which is that the 
blade takes up the particles of quartz which are 
disintegrated by its first attack, which form the 
hardest ingredient of the granite, and which 
beoome imbedded in the blade and in reality do 
most of the cutting. The granite, which would 
be impervious to mere iron or steel, however 
hard and sharp, is thus made literally to cut 
itself, and the iron blade becomes merely the 
medium for carrying the friction of the quartz 
particles backwards and forwards. There is 
one other form of cutting by machinery which is 
done on much the same principle, the cutting out 
of circular holes in crosses and monument 
stones for example, as a portion of their orna- 
mental design: this is done by a revolving iron 
pipe working vertically against the surface of the 
granite, weighted above, and gradually cutting 
into the slab till it gets through, when the 
ceniral portion of the stone can of course be 
taken out and may become a section of a circular 
shaft, while ite place remains as a circular hole, 
forming perhaps the separation to between the 
arms of a cross or other such design. This, we 
confess, is a method of designing in granite 
which had better be more sparingly used than 
it is: it is an exceedingly mechanical way of pro- 
ducing ornamental work, and if carried far, must 
necessarily lead to a sort_of “ shop” appearance 
in the designs thus produced, quite in opposition 
te really artistic treatment or feeling. 

So far we have considered gravite working 
apart from the polishing. When we come to 
this portion of the work, we pass almost entirely 
from manual labour to machinery. The polish- 
ing of granite differs in no way in principle from 
the polishing of marble or other material of that 
description ; it is a progressive use of more and 
more delicate materials on the surface, ro as to 
bring it up by degrees to a glass-like finish. We 
have alreajty hinted our opinion that the advan. 
tage of polished granite in external architeo- 
ture has been greatly overrated, in the south 
especially (in Aberdeen itself external polish is 
really little used). It belongs to the purely 
mechanical sources of effect, and tends to give 
a showy and splashy appearance to external 
architecture by no means agreeable, unless it is 
used with great moderation and judgment. Still 
there is no doubt that the decorative effect of 
the material, especially in ite chromatic aspect, 
is only half brought out until it has received at 
least a certain amount of polish. The blocks 
piled in the yards of the works, just as they 
come from the quarry, have none of that sharply 
distinctive colour and character, by which, when 
polished, every one can at once see the distinc. 
tion between Rabislaw and Peterhead, Cairngal! 
and Kemnay; and so different, indeed, is the 
tone assumed by the material under different 
treatment, that you may see an apparently poly- 
chromatic effect in three tints, all produced from 
the same granite, in its several stages of axed, 
fine-axed, and polished ; and it would be possible 
to introduce a fourth tone from the material in an 
intermediate state of polish, and before the final 
gloss ison. The principal medium in polishing ie 
emery powder, andithe final finish indelicate work 
is given by oxide of tin. The machines for apply- 
ing the polish to different sorts of surfaces are 
various in their construction and operation, and 
one or two of them somewhat singalar in their 
appearance and the method of applying the 
power. The polishing of large flat slabs is 
carried on by a eeries of concentric iron rings 
turned round horizontally upon the surface of 
the granite, the turning power being applied to 
8 vertical axle rising from them. As the rings 
turn rapidly, the slab at the same time is moved 
slowly backwards and forwards to the extent of 
2 ft. or 3 ft. each way, on a timber framework, 
the whole reminding one of an old-fashioned 
mangle at work. As in the case of the cutting. 
bands for sawing, the rings which do the work 
are made of soft iron, and emery powder in water 


e, 
+ have to be shifted four times in 


is liberally served on to the surface of the stone. 
This mixture runs off by degrees into a trough 
at the side of the stone, and is then carefully 
collected and served on to the stone again; the 
economising of the emery being a point of some 
importance in the conduct of the operation, and 
yy ae pe ie omen 
who is paid b work, emery 
ere Shea nd smaller and finer, 


to the object in view, the getting a gradually 
higher and finer polish. The polishing of mould. 
ings is carried on in another house, by means of 
a series of planes cut to the section of the mould. 
ings, and working on them with emery : the stone, 
supposing it to be a piece of a cornice, is placed 
on the floor of the shed in such a position that 
the moulded portion which is to be polished is 
brought between ss slides on which the ate: 
works, and the is pushed backwards 

i t,t i ing communicated 


room is odd enough. They 
downwards from the ceiling, but the alteration 
was made of placing them in the floor in order 
to get a travelling crane and tackle to work along 
the ceiling for shifting the blocks of 
under operation; a matter of conseq 
in the case, for instance, of a 
capping moulded on every sid 
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polishing, to bring each side 
The cylindrical shafts are polished 
asin a lathe, and under 
placed upon them, mostly out approximately 
fit the curve . the cylinder, — is 
a necessity of the operation; 

cylinders are kept served with emery, and the 
finishing is given frequently with sacking or 
fibrous cloth interposed between the granite eur. 
face and the polishers. It may be observed that 
thin colamns will not bear polishing in very 
lengths, they would break under it; so that if 
architects design thin and delicate shafts 
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ing reduces the surface by about one- 
tenth of an inch, which is accordingly allowed 
for in preparing sizes for polished work. It 
is aleo to be remembered that the polishing. 
machines will not work into angles or under- 
cuttings, so that all such portions, such as mitres 
of mouldings in re-entering angles, &c., bave to 
be polished up afterwards by hand; but this is 
so thoroughly done that it is impossible, as far 
as we observed, for the minutest inspection to 
tell where the machine-polish ends, and the 
hand-polish begins. 

A separate branch of ornamentation recently 
practised, and made almost a speciality by some 
firms, is the production of a flat ornament formed 
by cuttiog into the surface of a polished slab 
jast deep enough to break away the polish, the 
contrasted surfaces forming the design. We saw 
some very pleasing tombstones ornamented with 
an interlaced design of Celtic type, which had 
an admirable effect for this class of object, and 
on a small scale. We must say, however, that 
when this kind of ornament is applied to form 
salient portions of the decoration of a building, 
as we have sometimes seen it, it has a very tea- 
caddy effect, quite at variance with the genius 
of granite; but we should suggest that it might 
be used with good effect in external architectare 
as a surface diaper on the retiring faces and not 
on the emphatic lines of a . The letter. 
ing of tombstones is another of the more delicate 


to be lettered is first painted white where the 
lettering is to come, and the drawn on 
the white pigment and then into the 
granite; in the case, that is to say, of a polished 
slab, as it would be impossible to the letters 
legibly on the surface. In 
sandblast,about which a good deal has been said as 
a great shortener of this kind of labour on 

we found that in the Aberdeen Granite Works it 
was not in favour at all, for the reason that it 
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jon the resolution adopted by the 

Congress of Ghent concerning the federation of 
trade-unions,” it was resolved practically, with 
i , a8 follows :—“ Considering that trade- 


unions, in their struggle against the exploitation 
of man by map, constitute one of the most 













hand for home consumption in that year was|every man employed. In 1874 this rate of powerfal levers of the emancipation of workin 
Sn. arene ee year | duction hed sank to 249 tous of coal per man.|men, the Congress engages all categories cf 
1872. woollen has - The} Thus comparing the first year for which we} working men, who are not yet organised, to 
porking men do not ask to do half work ; nor have definite returns as to the statistics of the| form themselves into trade-unions, recognising 
ee te eat tah (protein ‘beh Tallon coal industry, with that which immediately | at the same time that it must be the aim of the 
al er rab le May. Yoontloes “panei highest po neem ey Aa Se aie anermentegin ogee It is 

presently supply. , Mr. been a reduction of more one-sixth in at Congress of Ghent alone that th 
& comparison between the exports and assess- the mechanical value of the work of every man ; 


: guides and counsellors of the workmen have 
employed in winning coal. This is an excep-| come to the resolution to saw off the branch of 
ly acourate test. It is one not complicated 


by any question of price. In other industries 


[ 


on which they are sitting. At the Con- 
vention of the working men’s party, at Cin- 
innati, reported in 








as follows :— we may ascertain how much has been earned,— | cinnati, the Times of the 4th of 
ea isR rae rae poeegy ~vigpnen rer ~ te but the differences of price, from time to time, | September, it was resolved (13), “for the purpose 
W. wa Rapes 7 en" 1g, ‘| Tender it very diffionlt to say how much more or| of abolishing the wages system, all industrial 
Hagines and machinery ” nek Ee seeteeans 7 | less work has been done to secure that earning. | enterprises to be placed under the control of 
tnonecaes dined NE. cates . Here, on the contrary, we bave a definite measure, the Government as fast as possible, and operated 
yes property se saa asst wweeretic Wile the simplest and least form. Sup-/| by free co-operative unions for the good of the 
posing 8 man to work for 260 days in the year, | whole people.” What the Government control 

There can be no doubt that a marked and mag-| which we take to be quite as much as can be be is indicated in the ensuing resolution 


to 
14) :—“ That the constitution be so amended 
to 








the United Kingdom thirty ; as uire that all officers of the General and 
shown by these figures. It does Looms, @ ton and a third of coal. In 1874 each of such Stetes Governments shall be elected by a direct 
follow that Mr. Jones benefits his own case by | 260 days’ work won less than a ton of coal. vote of the people.” Whothese officers and who 
pos.“ deer phere pogo It is admitted | There is no escaping from the conviction that | the “people” are to be, is indicated by another 
on all that it is to the adoption of the| the productive power of the colliery industry has | resolution ; ¢.g., “the officers of these bureaux 
principles of free trade, coincident with the| fallen off by something like one-sixth between (for the compilation of labour statistics) to be 
Lacon tarrwnee 4. srg ine hw ext the two specified dates. taken from the ranks of the labour organisations, 
sport by land and by sea, and by the immediate ly, the country is so much | and elected by them.” 

of intelligence by telegrapby, that| the poorer. In 1874 there were 13 per cent.,or| Thus from Ghent to Leicester, and from Lei- 


cester to Cincinnati, the word has been given 
for a declared movement for the abolition of 
wages. It might have been thought that this 
would be the very last proposal which would 
have emanated from those who desired to be 
thought the friends of the working man. §8o 
grotesque is the project, that it is hard to 
understand its trae meaning. We take it, 
however, to be this. In the existing state 
of things it has been found that certain 
informal associations, protected by law, but 
80 spontaneous in their growth as to have 
attracted little attention as social phenomena, 
have sprung up all over the civilised world. 
These associations consist of one or more men of 
brains, together with a larger number of men of 
working ability. The men of brains, either as 
the fruit of their own talent and industry, or as 
the legacy of the talent and industry of those 
who have gone before them, have had the com- 
mand ofa certain amount of money. This they 
have employed to build workshops, to buy 
machines, to buy materials, aud to support a 
certain namber of workpeople till such time as 
the result of their combined industry could be 
brought into the market. Then, and then only, 
it becomes just self-supporting and actually pro- 
fitable. When this latter time comes, the man 
of brains, having had the maia trouble, risk, and 
care of the association on his skoulders, has 
generally taken the lion’s share. And so long as 
men of this commandiog ability are compara- 
tively rare, and men of oaly ordinary or working 
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Kingdom than was the case in 1861. The per- 





.| this loss is confined to thie special industry ? 
Is it not most significant that, in the one instance 
in which it is possible to put the finger on the 
amount of work actually done, it so nearly 
coincides with the proportion of time abstracted 
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with coal,—with every or with any industrial 

product, she might ssy,—* I oan afford an extra 

dayin the week’s play-time”; for that is what the 

change pretty nearly amounts to. Bat such is | ability are common, these institutions will floarish, 
and the disproportionate gains of the brain, as 

. | compared with the hands, wil! continue. 

The hands, being discontented with the divi- 
sion of the spoil, propose to do without the 
brains. Thas, they conclude, all the profit will 
be divided among them; they will not, then, 
claim wages; that is to say, the fixed and 
certain support which they have been in the 
habit of enjoying. They will take upon them- 
selves all the risk, and divide all the profit, of 

business. 

They leave out of sight the fact, that the 
profits which have made the man of brains dis- 
proportionately rich, would be a very small addi- 
riches of each of the hands if divided 


by 
and children. The machinery that has super-|amongthem. And, what is even more directly 
to the point, take it for granted that they 


seded this low-priced labour must, of course, be 
those could contribute the brains as well as the labour. 


. | It is true that all efforts in that direction have 
for the most part hopelessly broken down. Bat 
what the workmen shut their eyes to is the fact 
that it is according to human nature that they 
must break down. ‘For nothing can be more 
certain than that no association of haman beings 
can make the best of their abilities and energy 
except under wise guidance and definite control. 
All history is full of the proof of this. All pro- 
verbial wisdom repeats it. “‘ Too many cooks spoil 
the broth.” The management of an army, of a 
factory, or of any great mass of men by a com- 
mittee, is a certain road to ridiculous disaster. 
The first thing thas the association has to do is 
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is handy. Coal is handy. The labour is so 
simple that it used to be carried on, at Redditch 
and elsewhere in the country, chiefly 
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to appoint @ manager. This manager must be 
either their stn or their master, If the 
former, if he is controlled by each member 
of the association, or by each member of a 
committee of the association, he is simply use- 
less. He is only a bell-rope, without a bell at 
the end of it. If he is to do his work, he mast 
be clothed with enough power to make every 
one obey him. In this case, how does he differ 
from the master, whom it is the object of the 
co-operative association to abolish? In many 
ways he really does differ. He is probably less 
educated, less able, less experienced. He has not 
grown little by little into his position. He has not 
bad the salutary teaching of his own mistakes, 
made in small matters, and giving him wisdom as 
to larger matters. Above all, he bas not the un- 
sleeping spirit of personal interest, leading him 
to postpone leisure, to affront sarly looks, to 
encounter cpposition,—in a word, to devote his 
whole energy to that success of what he indeed 
desires a large share of the benefit, but which 
is in fact the success of the association. 

An instance within the personal knowledge of 
the writer, which occcurred about thirty years 
ago, may be cited with advantage. It was at 
the time of the early introdaction of the railway 
system. An Act of Parliament had been obtained 
for a line between a commercial and an indus- 
trial ceotre of great maguitude, The greater 
part of the distance was singularly free from 
engineering obstacles. The line might have been 
let, in the ordioary way, to great contractors, for 
a very moderate sum per mile. Bat the engi- 
neer was not content with this. He was aware 
that great contractors made great profits. That 
they cou'd do so, and at the same time guarantee 
the company against great losses, did not enter 
into his calculations. Lke the working men 
in the convention we have cited, he kept only 
one eye open. He persuaded the directors that 
if, instead of arranging for the work in the 
usual way, he was allowed to make directly, 
on behalf of the company, small sab-contracte 
with little men, as he understood that the 
large contractors did, he should save some 
10 per cent. on the work. It is right to 
say that the honourable dealiag of the man was 
past question. It was only a case of amatear 
or doctrinaire blandering. Small contracts were 
made, and in saying by thousands we are within 
tte mark. The first contracts were let at un- 
usually low prices,—5d. per cube yard for earth 
work, instead of 14d. But the 51. work was sooa 
done. The cream was soon taken off. Month 
by month new and more onerous contracts bad 
to be made. At last, in one instance alone, 
& cuttiag,—which might have been let for 14d., 
bot which was commenced at 5d., was finished 
at 3s. 6d. per cubic yard; the engineer being only 
too thankful to the large contractor who came 
forward and undertook to finish the work at 
that extravagant price. The excess over the 
original estimate caused by this attempt to 
econom'se was more than 30 per cent. This 
little bit of experience, familiar to the writer, 
is a fair specimen of what might be expected to 
ensae on the abolition of the wage system; or, 
rather, it is a favourable specimen. Late, but not 
too late, a man of iron will and brains, to organise 
and direct, was called in to kuit up the ravelled 
threads. Had this not been the case, had the 
quasi-co-operative system been carried out to the 
ultimate close, the cost would have been far 
more serious than the large bill actually paid. 

It is entirely baseless and false to say that the 
working classes lie under any artificial disad- 
vantace in this country. The shiftless, the 
thriftlees, the poor, either from their own idle- 
ness, or from inherited ignorance and thriftless. 
ness, remain poor, or grow poorer. Bat the 
child who has in him the staff of which a 2 
workman is made, soon makes his way from the 
dust. Look at Stephenson! Look at the large 
fortunes that were made, when work was plenti- 
fal on railways, by great contractors, almost all 
of whom were men of very humble origin. We 
have seen cheques for thousands of pounds signed 
—we will not say by A. B., his mark, bat by an 
autograph of but little higher order. These men 
possessed the rare advantages of an intimate 
knowledge of their own class, and of an intelli. 
gence above their fellows. By the latter they 
rose to positions of command; by the former 
they became organisers, providers, employers of 
labour. Rise was rapid. A man wielded the 
pick, or wheeled the barrow for a month or two. 
His steady capacity for work pointed him out 
to the master as a foreman, or to the men as a 
butty ganger. The batty mae a good 
month's work. The writer has known as much 





as 17s. per man per day made by one of these 
associations. Nine of the men drank out their 
earnings at the end of the month, The tenth, 
whose wages came to a little more as ganger,— 
say 281. for the month, banked his profite ina 
stocking instead of melting them in the ale- 
house. Two or three months of this work made 
@ little capitalist. Boldly the man tendered for 
asmall job. _ pas inet -erige these pmol 
possessed, without now or 
sections, or estimates,—of how much it would 
cost to do a bit of work, was instinctive, In 
two or three years the man—we could give 
names of more than one—was on a level to 
tender for a first-hand contract. In a little 
longer time he was on the way to become & 
millionnaire. 

While some men who have made their money 
as contractors have been men of education, most 
of those who became rich on our railways were 
not. They were able labourers who rose to com- 
manding positions in the army of labour. They 
did not pull up all their mates with them. That 
is out of the question. Bat they improved the 
status of the labourers as representative men. 
At the same time they were always stern and 
exaxting masters. Whether very mild or very 
violent, they had the eyes of lynxes. It was in 
the wasted or well-applied minutes that they 
knew that profit was lost or won. These men, 
the commanders of the army of labour, risen 
from the ranks, are the first of those whom the 


resolutions of the Congress of Ghent, and the/| they 


Congress of Cincinnati, would abolish and extir. 
pate. 








THINGS IN LIVERPOOL. 


Tue annual pictare exhibition at Liverpoo!, 
held this year fur the first time in the new Art 
Gallery, inclades a great number of works; and 
though bardly any of what could be called 
the leading pictures of the year seem to have 
found their way there, the average excellence 
of the collection is, all things considered, very 
high. If there is nothing brilliantly attractive, 
there is a 1 proportion of works of solid 
merit, and well worth looking at. The principal 
suite of rooms, on the first floor, the whole of 
which is occupied by the annual exhibition, is 
very successfal in regard to the most important 
quality of a picture-gallery—good light. The 
ground.story rooms are unhappy-looking, caver- 
nous and ill-lighted, and eminently unsaited 
for any purposes of exhibition. They are at 
present occupied, on the one side by works of art 
belonging to the Liverpool Corporstion, and on 
the other side by a losn coilection of Japanese 
ware and by the collection of paintings 
Mignot, which were for some time exhibited in 
Bond-street recently. We anderstand that it is 
not intended to use these lower rooms perma. 
nently as picture-galleries ; we presume the 
permanent collection will be transferred to the 
upper rooms when the annual exhibition is over. 
It is to be hoped so, for any attempt to see pioc- 
tures properly in the lower rooms is out of the 
question; and although the corporation collec- 
tion is of very unequal value, and would be much 
the better for some judicious weeding and ex- 
changiog, the works, good, bad, or indifferent, 
had better be put where they can be seen. Of 
the exterior of the building we gave a view some 
time since; it is farther embellished now by two 
seated figures, of herois, not to say colossal 
scale, of Raffaelle and Michelangelo, by Mr. 
Warrington Wood, which are placed on pedes- 
tale flanking the steps; as well as a fine alle- 
gorical figure of “Liverpool,” by the same 
sculptor, which crowns the pediment. The 
figure of Raffaelle we cannot accept as a re- 
presentation of the man as known to us in 
portraits; the head is quite deficient in the 
spiritual beauty which we associate with his 
name: as specimens of sculptare both 
are, we need hardly say, much above the mark of 


the decorative scalpture commonly associated | i 


with architecture in this country, and the figure 
of Michelangelo is treated with considerable 
power. That the figures look, nevertheless, un- 


satisfactory and uncomfortable, we fear cannot | th 


be denied; and it is worth while to note this 
and the reason for it, in connexion with the im- 
portant subject of the combination of sculptare 
and architectare. The fact is, we take it, that 
Mr. Wood's figures are neither sufficiently com- 
bined with the architeotare to be regarded as 
See 
rom i as scu 

simple. Their treatment fits win tt: 

tion from the latter point of view; they are 
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hardly conventional or quiescent enough to be 
regarded as accessories to the architecture, But 
they sit close up against the columns of the 
portico, to which they do not seem in any way 
to belong, and which they succeed in com ly 
dwarfing as to scale. If it were in to 
bring them into such close proximity with the 
architecture, they shoald have poem see to 
appear more distinctly as arenes or their 
position in the building, and building as 
designed for them. As it is, they might, go far 
as appearances go, have been statues bought 
independently of the site, and placed where they 
are, merely because there was room for them, 
They might perhaps yet be removed farther 
from the building, or be set in the space 
opposite the recessed wing, on either side of 
the portico, and, to our thinking, both building 
and statues would be the gaivers. 

While on the subj of architecture and 
sculpture on the site estion, we cannot but 
again urge what has more than once 
brought forward in our colamns already, the 
completion by the Liverpool public of their finest 
building (for so, with all its practical faults, it 
is), St. George’s Hall, by the addition of the 
9 Fn 8 ae | faye naga 
necessary com i , aD . 
out which it is really unfinished. If the Liver. 
pool Corporation wish to appear before the world 
as of a real interest in the artistic 











building, which has stood for a quarter of a 
centary bare and unfinished,—a reproach to the 
town. Thesoulptare which has been added to 
the Art Gallery would have been far better 
applied to the Hall, where it wou 


room is not, like its neighboor, the Art Gallery, 
the gift of the gentleman whose name it bears, 
but was called after him as a slight acknowledg- 


by | ment of his having given something even better 


than money, namely, many years of intelligent 
and active assistance, as chairman of the Free 
Library Committee, in the ordering and im- 


we speak literally, since the frieze is decorated, 
for the benefit of the inquiring visitor, with the 
words, “ Watker Art GaLLeEry,”, ia enormous 
capitals. pincer co iy min y i Sepa 

Building operations in take rather a 
railway turn just now, as two 
be said to be in progress. The one is the en- 
largement of the terminus of the London and 
North Western Railway Compeny in Lime- 
street, which is so extensive as to amount to 


which, like “ Blackfriars” on the Thames, 


head Commissioners (now 
panty re Birkenhead), so that the main river 
pie "owe apy from whi sn he 
co! at one w 
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bourhood radiates. The station buildings pre. 
sent nothing very special in the way of archi- 
tectural effect : there is a certain degree of what 
may be called aps eoleieas chemiat ant 
carving to pilasters, &., 
ves @ key to the style. Looking at the con. 
of traffic here, and the ision for 
it, and at the dock-works, and Messrs. Laird’s 
great shipbuilding-yard, which line the river on 
either hand, it is difficult to realise that within 
the memory of people now living this. was a 
wooded river bank, with fields behind, to which 
occasional passengers were conveyed over from 
the Liverpool side of the river in a rowiog-boat. 
There have been few such instances of rapid 
growth of a town in England. 

The street architecture of Liverpool is gradu- 
ally and bit by bit getting rebuilt, in the main 
almost entirely for the better; for, in truth, in 
the commercial of the town (not to speak 
of other neighbourhoods) the existing street 
architecture could hardly be more doll and un. 
interesting. Some new buildings in Castle. 
street, among the most recent, are very elegant, 
in a modified Italian style. At the corner of the 
same street appears the first bit, as far as we 
observed, of best genuine Revived Queen Anne 
that Liverpool has to boast of. This is the new 
building for Messrs. Agnew, the well-known 


H 


profane enough to call this architecture, so 
much approved in the capital, the “‘ Red-raddle 
style”: a sad indication of the fact that— 


They do not know everytaing down in Judee.” 


The new Liberal Clab, in Dale-street, is a large 
brick building, at present in little more than a 
shell state, and not safficiently complete as to 
ite front to enable one to judge quite of its 
altimate effect ; but, so far, we must confess, it 
appears to our eyes somewhat heavy in treat. 


ment. 

The Liverpool Art Club have at present a col- 
lection of — on view, containing —— 
interesting and pretty specimens, an an 
i t : e. The collection is not, 
however, quite so large or important as the local 
press make it out to be. Mesers. Agnew have 
on view in their local gallery a collection 
of fine impressions from the works of the veteran 
engraver Cousins, affording remarkable evidence 
of untiring industry and splendid workmanship, 
extending over a long lifetime. 








THE ROMAN WALL BETWEEN THE FORTH 
AND THE CLYDE. 


ITS ORIGIN: ITS PRESERVATION THROUGH THE DARK 
AGES: ITS PRESENT CONDITION, AND ITS PROBABLE 
FUTURE, 

A STRANGELY neglected bat reslly magnificent 
monument of the era of the Roman occupation of 
Britain stretches its silent length from sea to sea 
across the Scottish midland counties, in the wall 
of Antoninus Pius, built A.D.140. It is . 
nificent not only when regarded from the d. 
points of its original design and execution, butstill 
more so in the fact of its present wonderfal con- 
dition of preservation, after coming down to us 
through nearly seventeen centuries and a half of 
popular indifference (or ill-usage) and imperial 
neglect. From a variety of causes, which shall 
appear presently, this famous barrier — that 
once marked the north-west limit of the great 
Roman empire at a time when theriver Euphrates 
did a like duty for it on the south-east—is but 
little known even to the dwellers in the neigh- 
bourhood of its route. It is, perhaps, familiar 
enough as a feature in the landscape to the rustics 
attached to the farms which the great military 
work bounds or intersects ; but even to them its 
best parts are all but unknown, hidden as they are 
in the waste places and bye-paths of the country, 
and oftentimes shut out from the light of day, 
even, by # luxurious undergrowth of dwarfwood. 
‘The enthusiastic antiquary alone feels incited to 
the task of days of patient exploration in the 
depths. of old woods, and across bogs and 
morasses ; but he rarely possesses the youth and 
strength necessary for an expedition of this kind. 
The antiquarian fever does not commonly set in 
very badly until after middle age has been 
passed, when the knee. joints begin to stiffen, and 
by that time an exploration of the Scottish 
Roman wall, or any other enterprise of the kind, 
is out of the question, unless it is undertaken by 


proxy,—and, unfortunately, it is but rarely that 
such & proxy can be endowed with the observant 
eye and the understanding mind of the principal 
in the expedition. He who would become familiar 
with the most perfect parte of the grand old 
relic of which we are treating, must seek for 
them in out-of-the-way places which cannot be 
traversed, or reached even, except by persevering 
dint of leg exercise, varied by ever-recurrin 
climbing and bush-ranging. If he have an 
awkward dread of being pinned in the leg by the 
dog of a stray ga r here and there, or of 
being caught and laid by the heels for tres 
it were better that he should abandon the idea 
at once, and confine himself henceforth to explo- 
rations and researches which can be engaged in 
on pony-back at the least. 

Known to farm people who cannot estimate its 
value, and but vaguely known to antiquaries, 
who have been obliged to found their concep. 
tions on obscure hearsay alone, it has thus come 
to pass that a relic, perhaps the most generally 
interesting of which Scotland can boast, is now 
almost entirely neglected and ignored. The 
writer has duly qualified himself for the task 
by patient personal inspection, and he proposes 
to set down the results of his explorations, and 
of the speculations and conclusions to which 
these explorations have given rise. 

Apart from the military roads and causeways 
with which the Roman engineers covered our 
island as with a net-work, the military rampart 
or barrier formed another distinct class of Roman 
engineering, of which the island of Great Britain 
offers no less than four specimens,—our present 
subject being oneofthem. The military barrier 
or rampart had for its general design and scope 
the barring of the way to the more civilised 
parts of the conquered territory, against the in. 
roads of the aboriginal inhabitants from beyond 
the pale of subjugation. The history of this 
class of Roman work in Britain may be briefly 
sketched. 

The Emperor Jalius Agricola was the first of 
the Roman invaders who penetrated much into 
the interior of the country, and in his fourth 
campaign (as we gather from the narration of 
his son-in-law, Tacitus) he threw up a chain of 
stone forts across the isthmus between i 
and Glota (Forth and Clyde), for the purpose of 
securing and consolidating the conquests which 
his eagles had achieved in the northern parts of 
the island. This formed the first Roman barrier ; 
and as at this crossing the country was entirely 
divided between forest and morass, it is almost 
certain that to supply the means of the neces. 
sary intercommunication, the eighteen forte thus 
thrown up were connected by one of those road- 
ways for the construction of ee poe 
possessed so powerful a passion. i n 
forts was begun and finished in the summer of 
A.D. 81; but it does not appear that the par- 
pose for which the barrier was designed had 
thereby been accomplished, for we find a few 
years afterwards, that the Emperor Adrian, after 
some unsuccessful campaigns in the farther part 
of the island, came to the conclusion that he 
must, in the meantime, rest contented with a 
frontier line farther south, and accordingly in 
the year 121 he threw up from the Tyne to the 
Solway a wall of earth, strengthened by a deep 
ditch, and flanked with numerous garrison- 
stations, forts, and towers. Bat Antoninus Pius 
(surnamed the Father of his Country), who 
succeeded Adrian, gradually became discontented 
with the restricted boundary line to which his 
predecessor's Tyne and Solway wall confined 
him; and accordingly we discover him by his 
General, Lollius Urbicus, pushing the Roman 
eagles northward again, with the result that 
after a successful campaign, that general, by 
instructions from Rome, built a wall of earth 
feom the Forth to the Clyde, in the line of the 
chain of forts which Julias Agricola had formerly 
constracted, but which, fifty years previously, 
the incursions of the aborigines of the northern 
hill country had compelled the Romans for a time 
toabandon. Bata deadly canker was already be- 
ginning to attack the vital seats of the overgrown 
empire, and it is not to be marvelled at, there- 
fore, that the attention bestowed upon the course 
and cure of comparatively trifling sores at the 
extremities should be bot fitful and ineffectual. 
The wall of Antoninus Pius, t h abounding 
in all the accessories usually to defensive 
works of the kind, such as stations, towers, 
turrets, double walls, and a protected causeway 
for the swift massing of troops upon desired 
points, did not (as we learn from the writings of 
Julii Capitolinus) long remain an effective 





barrier against the inroads of the barbarians ; and 


after seventy years of unsatisfactory struggle,— 
unsatisfactory because not adequately sustained 

reinforcements from home,—we 
find, for the second time, and this time finally, 
the Romans abandoning the line of the Forth 
and Clyde, to resume that of the Solway and 
the Tyne. The Emperor Severus, then in 
Britain, thus resolved reluctantly to relinquish 


g| all hopes of substantial conquest northwarde, 


but in doing so he determined to erect, from the 
Tyne to the Solway, such a barrier as could not 
fail to secure the safety of at least everything 


pass, | to the south of that line for some centuries to 


come. Accordingly, in the year 209-210, the 
elaborate structure of mortared masonry, subse- 
quently known as the Wall of Severus, was 
erected by that monarch between Bowness on 
the Solway, and Wallsend on the lower Tyne. 
Not that the abandonment of all the country to 
the north of this wall was final and definite. 
Probably a kind of fitful sovereignty was long 
afterwards kept up over the country situated 
between the Wall of Severus and that of Anto- 
ninus Pius. Indeed, Roman historians speak of 
various reparations of the Scottish wall,—one 
even so late as the fifth century; but it is at 
least open to suspicion that the work thus reno- 
vated was not the earthwork of Antoninus, but 
the more elaborate and later stone structure of 
Severus. Briefly these defensive works may 
be stated as follows :— 


A.D. 
1, A chain of forts from the Forth to the Clyde, 
Agricola 


by Julius Agricola .......4..0..ccseseesssver-ccceesee 81 
An earthen wall and ditch from the Tyne to 
the aie | SUPER nacoitphsscttenionscaliezbes 131 
An earthen ditch, and military causeway, 
gem the Forth to the Clyde, by Antoninus 


as 
4. A wall of stone from the Tyne at Wallsend to - 
the Solway, by Severus ......:.cccc.cccececccssscevee 210 

It is with the third of these barriers we shall 
have henceforth to do. 

Across the narrow neck or isthmus of land 
lying between the estuaries of the Forth and 
Clyde there stretches a natural valley, whose 
sammit-level is comparatively low,—so low as 
to have induced in later times the construction 
through it of the large navigable canal known as 
the Forth and Clyde Canal. This valley pur- 
sues its course across the country in a tolerably 
straight line; but its concavity is interrupted 
here and there by the uprising of abrupt hills 
and hillocks, which, were the valley under a 
moderate depth of water, would stand up as 
some half a dozen islands and islets. Anciently, 
much, if not all, of the bottom of this pass from 
sea to sea was hopeless morass, while the lower 
slopes of both the northern and southern rise 
were covered with portions of the great Cale- 
donian forest. This natural cut from sea to sea 
could hardly long escape the critical eyes of civi! 
engineers so accomplished and so enterprising 
as the Romans were, and it cannot have failed 
to strike the earliest pioneers of Roman conquest 
in Britain as a line capable of the most thorough. 
going defence, if supplemented by those artificial 
accessories in which the Roman military engineers 
were so markedly adepts. The forte of Agricola 
(eighteen in number, and all still perfectly 
capable of identification so far as situation is 
concerned) hugged—to use a fitting nantical 
expression—the southern rise of the valley, and 
were generally erected at no very great elevation 
above the general level of the bottom of the 
plain. The sites were invariably jchosen, how- 
ever, for their commanding views to the north- 
wards; sometimes they occupy the summits of 
the island.like hillocks which dot the general 
surface, and in fixing upon them it is evident 
tbat the Roman military engineers have not set 
much store by the preservation of a straight 
line. These forts were planted at intervals, 
roughly speaking, of two miles apart; and, as 
already conjectured, the military causeway, the 
remains of which are still in many places 
clearly visible, was probably built at the same 
time, although not finished, perhaps, tothe extent 
afterwards attained when Lollius Urbicus carried 
through his vallum and double agger. Thechain 
of forte, however, was but a small undertaking, 
when compared to the latter continuous barrier. 
Ot this wall of Antoninus Pius (asing the word 
“wall” in its comprehensive sense), the mea- 
surements put down at various epochs, and 
adduced by various authorities, are divergent 
and conflicting. But any one at all well ac. 
quainted (that is to say, personally acquainted) 
with the now obscure byeways which this relic 
of hoar antiquity parszes, can have no difficulty 
in accounting for so tly curious a diver- 
sity of statement and opinion. The truth ie, 








that the work was of various degrees of strength 
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of the Romans it was navigable for a much larger 
part of ite course, and at the ancient port of 
Camelon (the site of which is now at a consider- 
able distance from the highest point which even 
small ships are able to reach), where the river 
takes a bend to the southwards and approaches 
to within half a mile of the line of the wall, it 
amounts to a clear certainty that the Romans 
had their second shipping station for the dis. 




































































and size,—a fact which is perfectly apparent to 
any one who will pursue the course of the trench 
at the present day. Along the entire length of 
forty Roman or thirty-seven English miles, to 
which the barrier ran, the strength of the line 
varies according to the natural surroundings 
of the country, and it would not have been 
like the finished strategists which the Romans 
undoubtedly were, to have expended unnecessary 
forces of defensive work on positions which were 
already well nigh impregnable of themselves. 
The vallum, or ditch, with its accompanying 
agger, on the southern brink, was continuous from 
sea to sea; but at some passes of great nataral 
strength, the top width of the trench did not 
originally exceed 12 ft., while at other places of 
extraordinary exposure, it expanded into a huge 
rift of from 60 ft. to 70 ft. ia width, and offering 
all the appearance of a sizeable ravine or small 
glen. Its depth also varied in like proportions, 
although that probably never decreased to any- 
thing under 12 ft., while at other points it may 
have been double or treble that depth. 

We know that a force of nearly 8,000 men was 
employed in flinging up this great work, and 
although, unfortunately, beyond the memorial 
stones which each detachment of workers set up 
on the completion of the portion allotted to them, 
many of which are now to be seen in the Univer- 
sity of Glasgow and elsewhere, we have no 
written memorial of the progress of the work, it 
is not difficult to conjecture how it was carried 


the construction of the wall. Many Roman 
remains have been found at ancient Camelon 
(the modern village does not occupy precisely the 
same site), and, amongst others, the anchors of 
some of their galleys have in recent times been 
dug up. Now, long anterior to the rise of modern 
navigation in this country,—at least, long an- 
terior to its rise above the stage of wicker coracles 
or dug-out canoes,—the gradual upheaval of the 
southern coast-line of the Firth of Forth, along 
with the vast accumulations of sedimentary 
deposits by the Firth itself and by its nume- 
rous turbid tributaries, totally rabbed out 
Camelon from all floating communication with the 
sea. The position is therefore incontrovertible 
that the anchors thus dog out of the deposit 
are those used by the Roman galleys which 
frequented the upper Carron and its port, 
Camelon, during the construction of the wall of 
Antoninus Pius,and also during the period im. 
mediately following, during which it was main- 
tained and upheld as an effective military barrier. 
on. And although it is now 1,737 years since the| A military causeway, of finished construction, 
work was executed, and nearly 1,500 years since | the remains of which are still visible, stretched 
it was given up to total neglect, we can tell, by | from the port of Camelon to the vailum, at a 
means of the information conveyed by these | point about a mile and a half to the westwards 
tablet stones, by what regiments of the Roman | of the spot where the town of Falkirk now 
army the work was executed, and how much of| stands, and there joined the lateral military 
it each performed. If we reflect at the same | causeway which accompanied the wall along the 
time on the many national undertakings which | whole length of its course, from sea to sea. 
have sprung into existence, fallen to decay, and | Camelon, also, as an advanced post to the north- 
sunk into oblivion complete and hopeless, during | ward of the wall, and as probably the most im. 
comparatively recent centuries, we shall be able | portant Caledonian barbour which the Romang 
the more sincerely to prize the little light thus | possessed, was elaborately defended by stonework, 
thrown upon a great work which would other- | which, so recently as the time of the Scottish 
vise have been mainly left in the region of con- | historian, George Buchanan (middle of the six- 
jecture. The amount of certain and probable 
data offered by these stones may be thus 
stated :— 


give rise to the assumption that Camelon had 
been a Roman city of grand dimensions. The 








Paces, | stone relics of ancient Camelon, however, like all 

Length constructed by the Second Legion ......... 11,603 | the reat of the open stonework of the Romans in 

OU OIOD cee eerie en Ofte Sixt 7,411 | this part of the country, have long since utterly 

Length constructed by the vexiliation of the | disappeared from the immediate neighbourhood 

Twentieth Legion ..... 7,801} of the site where they once stood erect; but 
able i Sik ee 26,216 | MA2y Of thom may still be traced ini 


positions in the rude structures of the cotteges 
of modern Camelon, in the stonework of farm- 
steadings, and in the stone fences of the farms 
themselves. 


Additional by the vexillation of the Twentieth 
Legion, probable, though not certain, owing to 
indistinctness of figures .............cccccccsorrcereeeee 6,911 

The Sixth Legion, a monument, but no number, 


vuisuvcbessbreesssenbeestenensatetdereentebteleheees 3,000 “ ° * . 
A ar ort of auxiliaries (Cohors prima Cugernorum) 3,000| As Lolling Urbicus and his sappers and miners 
—— | worked their way westward from the base of sup. 


39,726 
or 39 miles 726 paces, which was probably the 
whole length of the wall. 

From the eastern termination at Caeriden (the 
fort at the wing) near the modern seaport of 
Borrowstouness, the wall ran westwards at but 
a short distance from the sea-line of the Firth of 
Forth, at which place there is a somewhat steep 
rise of the shore. For half a dozen miles of this 
part of the track, until the comparatively modern 
town of Falkirk is reached, the line of the wall 
looked Gown upon the Firth of Forth, with, 
originally, a bleak strip of waste foreshore in 
front. This foreshore is now reclaimed into the 
highly-cultivated Carse of Falkirk, but it is|i 
still only a few feet elevated above high-water 
level, and at the epoch of the Roman invasion it 
was undoubtedly a swampy region of half sea, 
half land, with the deep Firth as a background, 
and the whole forming a tolerably sufficient 
barrier against the incursions of the wild natives 
from the opposite shores of Fife and Clack. 
mannan. We are not astonished to find, there. 
fore, that the artificial wall was here of abont 
its smallest dimensions; and, indeed, so small 
has it been, comparatively, that but very slight 
traces of it remain for as much as four or five 
miles from its eastern termination. For this 
portion of the works we can imagine much of 
the excavating tools and the greater part of the 
provisions for the workmen must have been 
landed from the imperial galleys anchored off 
the Ness of Borrowstoun, where water compara- 
tively deep is found closer in-shore than at aby 
other point for some miles, either up or down. 

Four or five miles farther u 
River Carron joins its waters to the larger 
estuary at the modern port of Grangemouth, 
The Carron is still navigable for a considerable 
distance from its embouchure, but in the time 


plies which the port of Camelon constituted, they 
began to feel that they were now in the tug of 
war. Directly to the northward, an exceedingly 
level and therefore very dangerous country pre- 
sented itself for the incursions southwards of 
the savage but warlike tribes of the trans- 
Grampian region. The comparatively puny 
dimensions with which the wall and its ap. 
pendages had started from its eastern end at 
Caeriden now no longer sufficed ; and i 

as it proceeds to the westward of Falkirk 

vallum becomes wider and deeper, while the 


F 
? 
: 


charging of the mon and material required in | i 


teenth century), showed ruins so extensive as to | very 


greater a scale than that demanding the pre. 
sence of a few hundreds of unskilled navvies, 


of the Roman army sent from Italy to do this 
bit of civil engineering on the remote north-west 
frontier line. Wecan gather as much from the 
inscriptions on the tablet stones which were set 
upon the face of the wall by each division as 
their portion of the work was finished; but, 
independently of the spirit of ordinary emulation, 
there was probably a more peremptory necessity 
for rapidity of execution, viz., that of danger 
from the warlike tribes to the northwards, if 
time were given to them to descend in anything 
like numbers upon the work and the workers 
before the finish was fully reached. 

The course which Lollius Urbicus took with 
his barrier was, generally speaking, along the 
southern slope of the great valley of which we 
have spoken. His orders from Rome evidently 
were to fetch up each of the forts of Agricola in 
turn, and this was an injunction which must have 

i i scheming and trouble. But 
for the fancied necessity of catching up these 
forts,a much more advantageous route for the 
great wall might have been selected than the 
somewhat erratic one which it actually pursues. 
We find it constantly dipping down to one of 
the lower-levelled forts, or again reaching up to 
one of those planted at a higher level. It takes 
also some curious turns and bends even between 
the forte, for the purpose, doubtless, of avoiding 
hard rock, or a soil ofa softness incom- 


































fort situated at an unusually low level. 

much of its course it must in ancient times have 
skirted the southern brink of the morass-land 
which, to a great extent, occupied the bottom of 
the valley. It intersects many brooks, and some 
considerable streams, but by what means these 
were crossed, if crossed at all, it is impossible 
definitely now to say. No vestiges of any 
bridges are to be found, although if such ever 
did exist they would have been very much liable 
to be carried away during heavy rains or after 
severe snowstorms. The probability rather is, 
however, that the difficulty therein 

by Lollins Urbicus was overcome by simply 
leaving the requisite gap in the works, Where 
very small ranlets were intersected, little drain- 
conduits of 


gr constantly looked to by 
any breaches caused by the slow 





ee ee ee ee ee ee oe ee. 


eee a ee ee ee ee ee ee ee ee ee ee ee ee eS ee ee ee 


ee ee ae ee Se ee. ee ee ee ee ae ee ee ee ae ae, ee ees 








Oct. 13, 1877.] 


THE BUILDER. 


1025 








NORTH 








ane clasters of parvenus suburbs, by 

new street-lines and roadways. 
The great wall of Antoninus Pius 
is not yet so dilapidated but that 
it may legitimately be regarded 
still as a grand whole. Any ex- 
plorer, with a knowing eye for ite 
fading points, may yet trace it from 
sea to sea without encountering 
more than a mile regarding which 





he has to appeal either to local 





history or tradition for assistance 





SECTION OF ANTONINE’S BARRIER WHEN PERFECT. 


The dotted line shows its present contour at well-preserved portions. 


save from the beating-down and filling.up 
tendencies of over seventeen centuries of the 
variable weather of North Britain; but if the 
structare had been solely of stone, it would have 
gone the way, long ere this, of all the early 
stone-work of countries which pass from one 
great civilisation to another with a gap between 
of some centuries in width of utter barbarism and 
neglect. Not that there enters no stone what- 
ever into the construction of the wall of Anto- 
ninus Pius, but what stone there is is hidden, 


and has, generally speaking, remained so, except 
to the spade and probing iron of the explorer. | (44 
The plan of construction seems to have been as 


follows :— 


A survey of the surface from one fort to 
another having been made and a route fixed 
upon, a squad of soldiers with proper imple. 
ments pioneered the course by clearing of trees 
and brushwood a sufficient width to admit 
passage for the military causeway, the vallum or 
ditch, the south agger and its smaller companion 
on the north. Immediately on the heels of this 
trenching party followed a squad of masons, 
laying down a surface foundation of freestone 
for the reception of the earthen agger, while 
last of all came the main body of the workers, 
excavating the great ditch, and heaping up the pro 


débris thereby won upon the stone foundation 


being laid down in front. Only a few weeks ago, 
the writer inspected a small portion of this 
foundation which has juet been laid bare for 
inspection by the intelligent proprietor, about 


two miles to the west of the town of Falkirk, 


and at a place where the barrier approaches to 


within a few yards of the banks of the Forth 


and Clyde canal. The foundation now exposed 
proves to be of rough blocks of freestone, most 
of the blocks bearing marks of having been 


broken off from the parent strata by the 
of wedges. 


closely adjoining, and although the stone founda- 


tion is on the same level as the neighbouring 


surface of the untouched ground it is every- 
where concealed from view. Directly adjoining 
this little bit of exposed foundation, the great 
vallam itself yawns in almost unimpaired per- 
fection with a breadth at top of 40 ft. across, 
and a depth from the now depressed summit of 
the agger of 25 ft. 

Autoninus’s wall, therefore, owes its present 
wonderful state of preservation to the fact that 
it was built of earth, and not of anything to 
try very severely the cupidity of the many 
generations of needy dwellers apon its banks and 
in ite vicinity. For many centuries, too, the 
work was buried within the recesses of a prime- 
val forest tract in a region barren and thinly 
populated ; and to this, also, is doubtless owing 
much of that immunity from wanton outrage 
which it has enjoyed. Its valae as a defensible 
military rampart 







































These are laid in without any 
cement, and they form one course only of from 
14 in. to 18 in. in thickness, and with a uniform 
breadth of 14 ft, The earthen wall, though of 
course much flattened down by rain and other 
inflaences, still stands 6 ft. high in some places 


the knowing eye to catch up a few unobliterated 
traces 


suddenly presenting himself on the brink would 
naturally turn away as from nothing remark- 
able. Where the wall passes through demesnes 
of very old standing, such as notably in the 
case of Callendar Park, near Falkirk, a part 
of it is usually carefully preserved. Where 
the site passes through a country thoroughly 
cleared and open, its course may almost 
invariably be traced by @ more or less gentle 
lateral concavity of the surface, and by the 
sudden dip of the stone dykes and hedges 
which traverse it at right angles. In the neigh- 
bourhood of the rising town of Falkirk, the soath 
brink of the valluam has become a favourite site 
for the erection of modern villas, the owners of 
which are drawn thereto partly by the attrac- 
tion of historical association, and partly by the 
magnificent view to the northwards which the 


because | sammit of the wall affords to the spectator along 


see the finest parta 
sacrificed to the unintelligent indifference of a 
go-ahead coke-burner, or to the race after wealth 
of ane nterprising ironmaster, who know little 
and care less concerning the Antiquarian 
Society. Where the rampart approaches to 
within five miles of the already great and still 
swiftly-growing city of Glasgow, much of it has 
of late years been mercilessly wiped out by 




















































To the inhabitants of the Forth and Clyde 
valley the barrier is known as the Roman wall, 
Grabam’s Dyke, and Graham’sSheugh. By one 
or another of these three names it is known pretty 
extensively by hearsay; but there is little of 
intelligent interest in the relic to be encountered 
anywhere amongst the natives, many of whom 
have never even had the curiosity to go and see 
a bit of it. A few miles of the barrier are still 
quire intact; and nothing for the intelligent 
appreciative mind can be more impressive 
or even solemn than a visit to one of these copse- 
hidden retreats. In many places we have the 
work in a condition pretty much that in which 
Roman spade and mattock left it more than seven- 
teen centuries ago, the sides of the great trench 
clean cut still, and the southern agger quite 
distinct, though weather-beaten down to half its 
original height. More frequently this agger has 
been clean cot away to admit of the plongh 
coming right up to the brink, and in a very few 
places the huge rift has been carefully refilled 
and levelled. Here and there, along the route, 
a low stone wall creeps along the bottom of the 
trench, and forms the march line between one 
perty and another; in some level places 
water filled to the brim has occupied the ditch 
for ages, while in others soft and spongy moss 
has crept down into its bed and partially filled it 
up. In one or two places the ancient reclaimer 
of the ground, loath apparently to obliterate all 
traces entirely, but more unwilling still to lose, 
purely from excess of wsthetic motive, so much 
valaable space, has rounded off the brinks of the 
vallam, and boldiy ploughed down one side of it 
and up the other, thereby cropping the whole 
without injaring much the relic itself. That 
such a thing can be done will be proof of iteelf, 
to the practical surveyor, of the very considerable 
proportions of the original work. In portions of 
its track it assumes very much the appearance 
of a modern railway cutting permitted for some 
reason or other to run wholly to seed. Where- 
ever the trench has not been much molested, 
trees and shrubs now spring up from its bottom 
and from ite sides; and wherever this occurs, 
the thing looks so thoroughly natural and ravine- 
like, that even the most intelligent stranger 
accidentally crashing through the brushwood and 


in identification ; but, undoubtedly, 
without the aid of some legislative 
conservatism, our descendants a 
hundred or even fifty years hence 
will not be able to say the same. 

Possibly, if Sir John Lubbock’s proposal for 
the preservation of national monuments should 
fructify anything bountifully, something may be 
dcne to ward off the complete obliteration of the 
great work of Antoninus, as well as of many 
other works ofa kindred nature. If it be objected 
that Roman remains are not, strictly speaking, 
national remains, it may be answered that pre- 
cisely the same objection may be raised against 
Druidical, Celtic, Danish, Anglo-Saxon, and Nor- 
man relics, Moreover, there is still a slight 
trickling of the blood of Romulas and Remus in 
our veins, and one may very safely venture to 
assert that that same trickling is not the most 
ignoble part of what is a very fine blend,—if we 
may be pardoned for saying so. But there is 
another avenue open for at least a partial allevia- 
tion of the calamity threatened, should there be 
no prospect of imperial interference of a salutary 
kind. There are many intelligent land pro- 
prietors between the Forth and Clyde through 
whose grounds fine portions of the old wall run. 
If one or more of these gentlemen will restore a 
short strip of the rampert to ite pristine con- 
dition when Lollins Urbicus with his sappers 
and miners left it nearly seventeen centuries 
anda half ago,—if they wil] enclose this renovated 
portion along with an adjoining untouched part 
of equal size, and take such steps for the preser- 
vation of the whole in perpetuity as their various 
sagacities may suggest,—we venture to assert 
that in doing so they will not be performing the 
least meritorious act of their lives. 








EGYPTIAN ARCHITECTURE AND ITS 
EXPRESSIONAL POWER. 


Ir happens, perhaps fortunately, every now 
and then, that some fortuitous circumstance or 
event occurs which attracts an amount of atten- 
tion to some art or science, or special phase of 
it, which would not otherwise be accorded. It 
is so most certainly in fine art and in architec- 
ture, for the accidental discovery of some mere 
fragment, perhaps, of an antique and forgotten, 
or well-nigh forgotten, style of architectural art, 
will draw the attention of the art-loving world 
to matters all but passed away, even from re- 
membrance. We could name many such, but it 
must be needless. We would revert to it simply 
for the purpose of calling a moment’s attention 
to a style of art and architecture which but 
seldom comes into “ practical” consideration, and 
but rarely into the artistic thought of more than 
a very few. Weallade to the Egyptian,—to that 
style of art and architecture which once on a 
time prevailed, and had sway over so large an 
extent of country, and was the sole mode of 
artistic and architectural expression then and 
there in vogue. This may at first glance seem 
somewhat common-place, and to suggest bat 
little that is not now well known; but it is not 
so, and the appearance in the modern Babylon, 
in the open air, and always exposed to public 
view, of a genuine specimen, and not a copy, of 
antique Egyptian art, may well raise in the 
minds of the thoughtful few some, and nota few, 
novel thoughts. Old Egypt borrowed nothing 
and copied nothing, not even her own work. 

The obelisk now on its way, and a model of 
which, to show its exact size, stands in Par- 
liament-square, close to the Gotbio walls of 
Westminster Abbey, would now in the proposed 
site, if unfortunately it were allowed finally to 


relic | stand there, puzzle not a little its architect and 


sculptor; hardly less so, may be, than would the 
Abbey itself and the Palace of Westminster, and 
its towers round abont it. He could bat call to 
mind its antique place and position and use, for 
it assuredly had one. He might, perhaps, even 
be thought to ask where the “Temple” itself 
was, of which it formed a component, though 
but a small, item, and to wonder why a part at 
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least of it was not near it, thus to show its 
antique significance ! 
It may, therefore, be of some interest to 
. glance for a brief moment at an ancient Egyptian 
temple, its arrangements, and at the special 
place in it which the obelisk commonly occupied. 
If the obelisk be placed’in Parliament-square, 
if it be not sarrounded in veritable fact by the 
architecture and accessories which it acer 
in its original place on Egyptian ground, it may 
be west te Mase thane in mind while looking at 
it, and may help to render it an object of yet 
greater and more profound interest than it is 
likely otherwise to be. An obelisk always formed 
part of what may conveniently be termed the 
furniture of a temple; just, indeed, and as much 
so, a8 the furniture in it forms a part of a church 
nowadays. It must, therefore, be of interest to 
have some general idea of what an antique 
Egyptian temple was,—its general plan and 
arrangements, as far, indeed, as these can be 
come at after so many ages have passed, and so 
much beyond hope of recovery has perished, even 
to the very memory of it. 

Not to speak of the religious ideas of the old 
Egyptians, it may be noted that one great leading 
idea which must have always been present to 
the mind of an Egyptian architect in the planning 
of a temple was to provide adequately for the 
passage and display of those long and gorgeous 
processions of which the Egyptians were so par- 
ticularly fond, and which played so important a 
part in their ceremonial worship. Within a 
grove of trees, wall-surrounded, the temple was 
placed, and was approached by the procession 
through a somewhat low doorway in this outer 
and protecting wall of it, after having passed, 
at some distance from it, through an open 
portico, an arrangement not a little conducive to 
the effect desired to be produced. We are here 
speaking of the larger and more imposing and 
perfectly-arranged temples, the details differing 
and the parts becoming fewer as the temple 
diminished in size and importance. After passing 
thus through this first doorway, comparatively 
low and narrow, the procession saw before it, 
may be, the most generally imposing part of the 
entire structure or group of buildings,—the 
first “ pylon,” sculpture-covered, with its central 
gateway, through which it must needs pass. 
On either side of the central pathway or 
avenue along which the procession passed 
were rows of sphinxes, more or legs in number, 
and between the ends of these lines of so 
strangely animated forms and the pylon stood 
the emblematic obelisks, for there were two of 
them, one on either side of the pylon doorway, 
and close to it, as lamps standing before the 
portico of a London church or public building. 
They were thus seen profiled against the pylon 
wall, and cast their long shadows on it, and 
more effectively and judiciously they could not 
be placed. May not this consideration among 
others afford a hint in the selection of a position 
for this London obelisk ? 

Bat to our outline of the Temple arrangements, 
from which obelisks come, Before the pylon, 
and near the obelisks, were the seated Colossi, 
of which busts and fragments may be seen in 
the British Maseam, and these formed certainly 
no insignificant part of the imposing architec. 
tural picture. Much more here might be hinted 
at, but we are simply indicating plan and ar. 
rangements. Beyond the first pylon was a 
second one, with all but the same arrange. 
ments, though differing in details. A court. 
yard, a striking part of an Egyptian temple, 
with open-columned covered ways right 
and left, followed. There were flagstaffs here 
as before the first pylon, with banners, Through 
the narrow gateway of this second pylon we 
come next to a second open courtyard, or 
cloister, we might almost term it, like the first, 
bat in front, instead of another pylon or 
gateway, there was the entrance to the temple 
itself,—a vast square or oblong of columns, 
covered with hieroglyphics and emblematic 
devices, bounded by solid walls, and covered 
over by a flat roof. It ig rather an excavation 
than a building, and the probability is that the 
original idea for it came from the rock-cut caves 

so common on the banks of the Nile river. 
Within this strange and darkened temple was 
the inner sanctuary, containing the statue of 
the divinity or “attribute,” to which the temple 
= Pr dedicated. jd Pon little or 
nothing details beyond w can be got from 
the hieroglyphics, and from an occasional 
antique historic note, bat there is enongh to 
make generally intelligible the uses to which 
an Egyptian temple was put, and to learn,— 


which is the great lesson to be learnt from a 
study of it,—how the architecture and sculpture 
of it grew up out of necessity, and that all and 
every part and detail had a practical use and 
symbolic meaning and import which made of it 
an ever-open book ! 

We must not omit to mention that » lange 

ied a 


did so many i 
greatest works, and which compelled him to feel 
satisfied and pleased with such simple lines as 
those which bounded the pylons of his temples, 
his pyramids, and obelisks. No peopie, cer- 
tainly, who ever existed have surpassed, or even 
equalled, the ancient Egyptians in the power of 
expressing the sublime in architecture,—an art 
expression to be seen and felt in architecture, 
but hardly to be explained in words, however 
carefully chosen or cautiously used. It is only, 
therefore, by actual observation and long looking 
at and study that it can be duly seen and appre- 
ciated, but a timely word may stillhelp. Nothing 
can well be simpler than the bounding lines of 
this very obelisk standing on its simple platform 
of steps as it originally stood. No “ ornamenta- 
tion” of any kind interfered with the simplicity 
of its outlines, the “ hieroglyphics,” or, in plainer 
the hand.writing or inscription on its 
plain faces, not interfering in any way with its 
outline. As an architectural feature, to use a 
convenient word, it would be hard to surpass it 
in simplicity and grandeur of expression. It is 
enough in itself, and does not need any of those 
incongruous additions which have been but too 
often made to it. The might of Egyptian work 
comes of its very simplicity, and, we had almost 
said, obviousness of expression. It speaks for 
itself ! 

There is another element, among many more, 


served to make it expressionally grand and im- 
posing, viz., the fewness and plainness of its 
minor parts and details—details which went to 
make it up after the simple outlines were drawn. 
Nothing but hieroglyphics on the obelisk, nothing 
but equally simple flat outline drawing on the 
pylons and walls, scenes and memories of its 
past history and famous deeds. The crowning 


and beadings, and the whole rises from the 
ground or area on which the building stands in 
the plainest possible way, the grand and massive 
outlines doing all the work—artistic outlines, if 
ever there were any such, with strong effects of 
light and shade. And the columns, too, what 
oan be simpler? and the capitals, how few the 
parts which compose them, all depending on the 
majesty of outline, and power of drawing, and, 
it may be added, consummate excellence of work 
by the art-workmen who wrought them. Anda 
great, a very great lesson, indeed, is here to be 
read. How little power has even originality and 
capacity of design if it be not followed up, and 
embodied in excellence and power of workman. 
ship? Very much more might be added, for 
rarely has the hand of man made so fine and 
durable an impression on the formless materials 
provided for him by nature as in Egypt. 








ST. GERMAN’S CATHEDRAL, ISLE OF 
MAN, 


Tux desire to restore decaying ecclesiastical 
buildings which is so marked a feature of the 
present day has extended to the Isle of Man. 
The Cathedral of St. German is here its object. 


the present time, when public attention has 
been lately attracted to this spot by the recent 
appointment of a new bishop to the ancient see 
of Sodor and Man, whose consecration has just 
taken place. The building is dedicated to and 
called after one St. German or Germanus, of 
whom tradition with great exactness relates 
many things which at the present day may be 
noted with interest, but not with any i 
belief in their truth. It is said that German 
was the first bishop of the island in A.D. 447, 
and that he was sent to the island by St. Patrick, 
or left by this converter of the heathen, to carry 
out the work which the latter had begun. Bat, 
a3 a matter of fact, it is now impossible to say 
who us was,—whether there ever was 
such @ person,—though the mere fact of a cathe- 
dral being dedicated to such a saint shows that 
& person of that name must in some way have 
been connected with the ancient Manx church. 





in the architecture of Ancient Egypt, which |i 


cornices and wall cappings sre but plain curves | i 


The cathedral iteelf gains in interest just at |i 


Let us, Nemamite touch any = the actual 
building, lea’ ts reputation 
with which tradition sangpoe ows him. As an 
architectural structure, St. German’s Cathedrai 
ia in no way remarkable, it has no intrinsic 


of detail or grandness of mass, such as 
—_ ; soctieationh 


in so many buildings. 
Bat its situation is remarkable and : 
and very fitting for the church of a 


metropolitan 
sea-girt diocese. It is built on the island of Peel, 
within the walls of the old esuencggy sag So 
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Gloucester, was, in 1447, placed for the rest 
existence, and condemned to live, as Shaks- 
peare writes,— 


** In banishment . 

With Bit John Btenlay in the Isle of Msa."* 
The nave and transepts belong, it is su 
to a somewhat later period than the 
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remarkable for beauty of form, it is a charac. 
teristic structure considered in regard to the 
place where it is erected and the place of which 
it once was the chief church, and to the par- 
ticular portion of British ecclesiastical history 
with which it is so c connected. With 
general ecclesiastical history it may also bes aid 
in many ways to be allied, since the prelates of 
Sodor and Man have numbered among them 
men so well known as Lake, afterwards Bishop 
of Chichester, one of the non-jurors; Isaac 
Barrow, and Bishop Wilson. 

We append some dimensions which may add 
to the usefulness of this sketch :—Length of 
chancel, 36 ft. 4 in. ; of the nave, 52 ft. 3 in.; of 
the tower from east to west, 25 ft, 11 in.; total 
length of interior, 114 ft. 6 in, 





SCIENCE IN THE TRENCH. 


AN interesting discovery, and one which may, 
perhaps, lead to important results in geological 
speculation, has recently been made in carrying 
out some excavations for a new dock at Penhonét, 
near Saint Nazaire, at the mouth of the Loire, an 
account of which, abstracted from the last 
number of the Revue Générale de l’ Architecture, 
will, we think, be interesting to our readers. 

It appears that as far back as August, 1875, 
M. Kerviler, the engineer in charge, from the 
mumber of human bones, bronze arms and 
utensils, fragments of pottery, &c., which were 
turned up at various depths daring the process 
of excavation, became convinced that he was 
working on the site of an old seaport, once 
inhabited by an ancient maritime people of Gaul, 
of an age in which polished stone implements 
were used contemporaneously with those of 
bronze. At a later date this seaport, the posi- 
tion of which is marked by the bay or creek of 
Penhouéi, was the Corbilo of Polybius, and 
afterwards the Brivates Portus of Ptolemy. 
For a time these discoveries were interesting 
only from an archwological point of view, but 
an attentive study of the nature of the silty 
deposit in which the various remains had so long 
lain hidden started M. Kerviler on a track of 
the highest scientific importance, and which, as 
we have above stated, may lead to very valuable 
geological and palwontological results. Up to 
the present, although science has been able un- 
hesitatingly to fix the order of succession and 
relative ages of the strata forming the crust of 
the globe, still a positive estimate, anything 
like a rigorous determination of these ages, ex- 
pressed in centuries or in handreds of thousands 
of centuries, remained a matter of conjecture. 

Taking, for example, only the most recent 
epochs, those’ within which the quaternary 
strata and modern deposits must have been laid 
down, calculations by geologists of the g-eatest 
authority give figures, the exactitude of which 
must be considered more than problematical, 
since though merely relative, the dates suggested 
vary in the proportion of one to ten. The ob- 
servations, however, of M. Kerviler, allow of a 
much more exact determination of the time neces- 
eary for the deposition of the strata in question ; 
ap to a certain point, indeed, such determina- 
tions may be made with mathematical rigour. 

The facts are as follow :—Mr. Kerviler noticed 
the vertical face of a cutting about 25 ft. deep, 
exfoliated uniformly under the rains and frosts 
of the past winter in a series of thin laminz of 
@ mean thickness of 1-10th of an inch (3 milli- 
métres). An examination of these thin beds 
revealed that each of them represented the 
various matters brought down by the rivers Loire 
and Brivet in the course of a year. Each bed 
was found to be invariably made up of three 
layers, euperposed in regular order,—one vege- 
table, one clayey, and one sandy, representing 

all possible doubt an autumn deposit 
(i.e., the fall of leaves), a spring and summer 
deposit (i.e. when the greater quietness of the 
waters is specially favourable to the deposition 
of a clayey sediment), and a winter deposit 
(when storms and floods load the stream 
with sand torn from its banks). The number of 
the beds, then, between any two points is an index 
of the number of years which must have elapsed 
while that depth of deposit was accumulating, 
just as the age of a tree may be determined 
from its concentric rings. — is re 
hypothetical, — no guessing: the age can 
eettled rigorously. M. Kerviler has determined 
in this way the age of the Gallo-Roman deposits 
to which we have referred, and the date he fixes 
corresponds with that furnished by history : the 
end of the third century of our era (between 
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280 and 300). The bronze swords discovered 
at a depth of about 6 ft. below the Gallo-Roman 
remains must date back to about the year 450 
B.C.; but we have not yet reached the com. 
mencement of this new sort of almanack, for 
by sinking numerous shafts and borings, M. 
Kerviler has ascertained that for a depth of over 
60 ft. below the position of the bronze weapons, 
down, in fact, to a bed of flints which rest on 
granite, the annual layers continue, and the 
depcesit is, in fact, sensibly similar to the upper 
part, as we have described it. The commence- 
ment of this recent epoch is thus fixed at 8,000 
years ago, say 6,000 years before theChristian era. 

These conclusions are unquestionably of very 
great interest, and we as Englishmen may feel 
a certain satisfaction that it was M. Waddington, 
as Minister of Public Instruction, who placed 
fands at the disposal of the engineer for the 
sinking of shafts, &c., for carrying on the investi- 
gation after he had so cleverly seen what many 
men would have passed unnoticed. At thesame 
time, the conclusions must not be pressed beyond 
their legitimate consequences. In this case, for 
instance, we can only say that the deposit in 
question was commenced 8,000 years ago, but 
the rivers may have then changed their courses, 
and may possibly have carried down silt and 
dbéris to their embouchures through long pre- 
ceding ages. This consideration, however, in no 
way detracts from the value of the discovery, and 
its method is, we think, likely to be fruitful of 
results now that it has been suggested to 
geologists. It is of importance, at least, in 
fixing a minimum to any formation; and is a 
striking instance of the way in which pure 
science and the ordinary pursuits of life may 
forward and benefit each other, while it seems 
to us to furnish an unanswerable argument in 
favour of science being more generally in. 
cluded in what is called a liberal education, 
especially in the education of those who follow 
the professions with which we are more imme. 
diately concerned. 








BRIGHTON SCHOOL OF SCIENCE 
AND ART. 

THE distribution of prizes to the successfal 
students took place in the Dome on Thureday, 
the 4th inst., the Mayor presiding. Dr. Car. 
penter, F.R.S., who presented the prizes, and 
made a lengthened address to the meeting, 
commenced by eaying that he knew nothing 
about art. He was so good as not to eay exactly 
that he was proud of this ignorance, as some 
eminent speakers have said before now, but still 
said, in a pleasant and jaunty tone, that he knew 
nothing about it. A number of prizes were 
given, and there was a considerable flourish of 
trumpets, to which we should have attached 
more importance, probably, if we had not hap. 
pened to visit the collection of works of art 
(save the mark!) set forth in the commodious 
new school building, illustrated some little time 
ago in our pages. With some few exceptions, 
the specimens exhibited were of a very indifferent 
character, and would have done no credit to a 
Peckham boarding - school for young ladies. 
Looking at this exhibition in connexion with the 
following summary of the “ balance-sheet of the 
working account,” the result seemed melancholy 
indeed :— 

*Dr.: Balance, August Ist, 1876, 2212. 9s. Sd.; art fees, 
6531. 6s.; art fees due, 4/. 183.; science fees, 72/. 5s. ; 
music (Committee’s share of fees), 8/. 7s. 5d.; Govern- 
ment grants—for art, 165/.; for science—Mr. Fisher's 
classes, 991, 9s. 6d.; Mr. \Jago’s classes, 48/.; total, 
1,272/. 15s, 7d.—Cr.: Art masters, 614/. l4s.; ditto 
science classes, 841. 6s. 4d. ; Mr. Jago, 62/. 10s. ; printing, 
rent, and sundries, 216/. lls. 7d,; balance in hand, 
294/. 138, 8d.” 

An active and well-known inhabitant of the 
town tells us that the actual results in the 
Science Department are even less satisfactory. 
The committee must look about them. 








SWEDISH CASEMENT WINDOWS. 


Tue use of hinged casements instead of hung 
sashes is almost universal in Sweden, Norway, 
and Denmark, and the accompanying illustra- 
tion shows their usual construction for medium 
and better class honses. In houses of inferior 
class, the transom and upper casements are 
generally omitted. The sash.bar is now generally 
omitted in better class windows of modern con- 
straction. The curvature of head varies from 
flat to semicircular. 

The brickwork round the frames is flash the 
whole thickness of wall, so that the frames do 








not rest ina rebate. The jambs are splayed on 





inside of theframes. The frames are wedged in 
position and spiked to plugs. The external 
reveal of brickwork is always narrow, generally 
1 in. to 1} in., and scarcely ever exceeds 2} in. 
There are no stone cills or projecting brick cills, 
the usual finish being a broad strip of stout 
sheet-iron, chased into or tacked to the cill of the 
frame and bent down over the brickwork. The 
drips or flashings to the head and transom are of 
the same material. 

The rebates of the frame toreceivethe casements 
rarely exceed ., in. Thesashes are held tightly 
against the frames when closed, by the hooked 
fasteners. The finger-hook is sometimes turned 
round to join the shank near the eye, forming a 
ring, which is an improvement, as it prevents 
the hook being drawn out of shape by pulling. 
These fastenings are perfectly thief-proof, it 
being impossible to open them from the outside, 
except by breaking or taking outapane. The 
casements are usually held open by the stays 
shown. But in windy weather, or when the 
casements are required to be only slightly open, 
it is usual to secare them by a loose stay-bar of 
stout wire, having an eye to fit on the pin of the 
sash-fastener on the muntin, and a hook to go 
into the eye of the staple on the casement. Jamb 
and soffit linings are not used except in wooden 
houses, but the window.seat has a lining flush 
with the top of the sill of the frame, and finished 
on the inside with a bead cr moulding to conceal 
its joint with the wall. . 

The casements, being light and handy, can be 
easily unhang and lifted into the room, when 
repairs to the glass are required or for other 
pur; 

The weathertightness of these windows is 
remarkable. Draught or leakage between the 
frame and brickwork is practically unknown, 
and the casements shut so closely in the frames 
that, despite the shallowness of the rebates, it 
is quite exceptional for the heaviest rain to 
drive in, even when a strong wind is blowing 
against the window. 

The rebates shown on the inside of the frame 
are intended to receive the inner or double 
windows, used in winter to exclude the cold. 
These are of 1 in. or 1} in. stuff, divided verti- 
cally into two halves, meeting on the muntin, 
and secured either by brads or by special lugs 
and screws not shown in the illustration. One 
or more casements are made to open for purposes 
of ventilation. The value of double windows as 
a protection against cold is, or ought to be, too 
well known to require notice. 

The cost in Gothenburg, of windows such as 
shown in the illustration, with frame, sashes, 
linings, inner or double windows, and fastenings 
complete, but exclusive of erection, painting, and 
glazing, is‘about 25s. sterling ; windows, 4 ft. 6 in. 
by 3 ft., complete as above, but with two case- 
ments instead of four, about 15s. 6d. 

Atex. Beazerey, M. Inst. C.E. 

Halmstad, Sweden. 





LONDON STREET ARCHITECTURE. 
NEW PREMISES, No. 8, BUCKLERSBURY. 

THESE premises occupy a good position, 
having frontages to Bucklersbury, Pancras-lane, 
and the circular corner being in Queen Victoria- 
street. The building is specially adapted 
either for a bank or insurance company, and 
has basement, ground floor, second and third 
floor stories, and attic, and is about 51 ft. 6 in. 
high from the pavement to the top of parapet. 
The ground upon which the building stands 
comprisee only 684 superficial feet, thereby 
rendering close attention necessary in laying 
out the plan, so as to obtain the greatest 
amount of floor space for offices, without in any 
way impinging upon the staircase, which has 
been carefally designed to occupy as little room 
as possible, The basement floor is well lighted, 
and arranged for offices, on account of the great 
value of the land. 

The exterior is of stone. The principal door- 
way at the corner has two Shap granite columns. 
The smaller columns above have red Mansfield 
shafts, with foliated caps. 

The building bas been carried out under the 
superintendence of Mr. E. Woodthorpe, architect, 
and the work was executed by Messrs. Perry, 
Brothers. 








Fresh Air.—Mr. Madox Brown, the painter, 
8 that when particularly pure air is re- 
quired, @ balloon shorld be used bearing a tube 
aloft through which the air of a higher elevation 
should be pumped dow2. 
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| SWEDISH CASEMENT-WINDOW, WITH TRANSOM. 
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pegged through with two pegs. Sash-bar 
stump.tenoned into stiles, and pegged through 


| Rails through-tenoned into stiles, and 


SCALE FOR FIGS 8 10 Ut 12 Md Me 
with one peg. Inner part of muntin (from 
sash-rebate inwards), cut off to fit inside head 
and sill, Outer part head of muntin notched 


into head. Foot of muntin apparently stump. 
tenoned into sill; Outer part of transom notched 
into frame and muntin. 
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WORKING-CLASS DWELLINGS ABROAD. 


HOUSES FOR GOVERNMENT WORKPEOPLE AT 
STUTTGART, 


Wuart has been done in England towards the 
provision of improved homes for the 
classes of the community is tolerably well known 
to our readers, but the result of endeavours 
sbroad with the same end in view is not so well 
known, and a few details will doubtlessly be 
seed with interest. 

regards France, the movement presents a 

special aspect. There, workiog-men’s dwellings 
have been mostly erected by large manufac- 
turers, who have formed among themselves 
societies for the purpose of supplying the wants 
of their workpeople, in the first place, for house 
accommodation, but also for working men not 
employed in their establishments. 
' One of the largest associations of this nature 
is the so-called Société d’Immobiliers de Beau- 
court (dept. Haut-Rhin). It is a joint-stock 
company, under the management of Messrs. 
Jappy Brothers & Co., of Beaucourt, and was 
established for the purpose of erecting dwellings 
to be let or sold to the workmen of Messrs. 
Jappy & Co., or to inhabitants of Beaucourt. The 
buildings of this society, constructed on the 
principle of single dwellings, are detached, and 
stand each in a small piece of garden-land. The 
separation of the several families is here most 
completely carried out, for each household in. 
habits a house by itself. This arrangement 
contributes much towards fostering family life 
and encouraging thrift and order, as it eogenders 
in the working-man individually a sense of inde- 
pendence and self-confidence. The houses con- 
tain, on the ground-floor, three rooms and a 
kitchen ; in the upper story, two bedrooms and 
a closet; and below the kitchen, a small cellar. 
They offer, consequently, enough space even for 
larger families. Part of the accommodation 
serves as a workroom to workmen of the firm, 
as they carry on their trade (watchmaking and 
fine locksmith’s work) at home. But the agree- 
able feeling of a sepacate, commodions, and 
cheap dwelling, with a pretty garden to it, is 
still farther enhanced by the possibility held out 
to the tenant of becoming, sooner or later, the 
proprietor of the whole. As in the case of our 
ordinary building societies, by paying regular 
instalments, each individual may in time acquire 
a house of his own,—only in the case under con- 
sideration the workmen may choose the intervals 
at which payment is to be made; the whole 
must, however, be paid within eleven years, the 
price being 2,300 francs (921.) per house, The 
shares of the company being as low as 100 francs 
(41.) each, the workmen may also become share- 
holders. The great interest taken by the men in 
the company and the continual demand for new 
houses at Beaucourt show that the undertaking 
of Messrs. Jappy supplied a real want among the 
people employed by them. More than a hundred 
houses have been built at Beaucourt, Badevel, 
and Lafeschotte, and nearly all have been sold ; 
so that forther new ones are only erected if a 
buyer comes forward. 

As in Beaucourt, so in Creuzot, the well-known 
manufacturing town of the Department of the 
Sadne-et-Loire, a company has been formed for 
the erection of working-men’s dwellings, at the 
head of which are Messrs. Schneider & Co., the 
eminent firm of ironfoanders and engineers. The 
houses of the company contain either one or four 
dwellings. Those of one dwelling correspond in 
their essentials with the houses of Beauconrt, a 
small stable for cattle and fowls being added. 
The houses for four families include four 
dwellings of the same size, completely separated 
from each other, two in the lower and two in the 
upper story, to the latter of which lead staircases 
outside the gable-fronts of the houses. The 
dwelliags, each consisting of two rooms and the 
necessary offices, are much appreciated by the 
workmen. 

It is, however, in Miblhausen, Alsace, that the 
erection of working-men’s dwellings has been 
carried out on the largest scale on the Continent. 
Here we do not find simply isolated instances of 
such houses, but whole quarters; indeed, a whole 
working-men’s town has risen up outside Miibl. 
hausen proper. This town numbered already 
in 1867 about 800 houses; it has squares and 
broad streets, its own gasworks, its own sewers, 
waterworks, &c. Buildings of various descrip. 
tions are most picturesquely grouped together, 
some one story, some two stories high, some 
with cellars and some without, with attics 
and withoat. The older houses contain ten, 
eighteen, and even twenty dwellings, in a row, 





under one roof; but those built later consist of 
only four dwelli grouped round a centre. 
Each of the dwellings extends through the whole 
height of the building, and has generally a living- 
room and kitchen on the ground-floor, bedrooms 
on the first floor, attic, closet, and a spacious 
cellar. A small garden is attached to each 
dwelling. 

All the buildings have been erected by a joint- 
stock company, started by Herr Dollfus, the 
largest manufacturer at Miihlhausen, in 1852. 
This “‘ Society for Workmen’s Colonies,” as it 
calls iteelf, lets or sells the separate dwellings 
at a low price to the workmen employed in the 
many factories of Miihlhausen and neighbourhood. 
Only the small sum of 200 to 300 francs (81. to 
121.) is required at the first purchase; the re- 
mainder is paid off in the shape of a somewhat 
raised rent. In from fifteen to seventeen years 
the tenant is able to call his house his own. In 
this manner, most of the houses have been sold, 
and a great many are already paid for. 

Bat the colony at Miiblhausen offers to the 
workmen not only healthy and comfortable 
dwellings ; great attention has also been be- 
stowed upon the advancement of the physical 
and intellectual welfare of the inhabitants of the 
colony. The society has erected an hotel, a 
bakery, and a genera! provision-shop. The 
workmen are able to obtain there at low rates 
@ well-prepared meal, nutritions bread, and all 
other articles required for daily use. There are 
farther two public baths and wash-houses, where 
a refreshing bath may be had cheap, and where 
the women may wash and dry the family linen. 
Care is taken of the young children of the work- 
men in an infants’ school, where from 250 to 
300 children of the ages of from three to six 
years are admitted. The older children are in- 
structed in two elementary schools, erected by 
the town of Miihlhausen, in the immediate 
neighbourhood of the colony. Old and invalid 
workmen are assisted with pecuniary aid by the 
society ; or they find a home in the asylam ex- 
pressly provided by the society, in case they do 
not gain admittance anywhere else. Further, 
there is a free public library. These benefits 
have not been bestowed in vain. They have 
borne good fruit. It may give to the founders 
and members of the society satisfaction to know 
that their institutions and principles bave found 
numerous imitations in other cities and countries. 

Other societies in Elsass, at Gebweiler and 
at Kolmar, for example, have built workmen’s 
dwellings on the model of those erected at 
Miiblhausen. Those erections continue to grow 
in extent, Gebweiler numbering as many as 150, 
and Kolmar as many as 100 of them. 

A society for the erection of working-men’s 
dwellings at Verviers, in Belgium, has, after 
repeated failures, finally adopted the Miiblhausen 
buildings. It is especially the detached house 
with four dwellings which proves itself most 
suitable, and which, consequently, finds most 
favour also in Verviers. While, however, at 


Miihlhausen the four dwellings are distributed | y 


round a centre, in the Belgian workmen’s houses 
they lie in a row. The dwellings are spacious, 
suitable therefore for large families, and are 
completely separated from each other, so that 
they may be sold separately. They contain on 
the ground-floor a forecourt, a living-room, and 
kitchen; and three bed-rooms above; also an 
attic, acellar, and a closet outside the house. A 
piece of garden 65 ft. long belongs to each 
dwelling. The houses are well finished both 
inside and out. 

The works for the welfare of the working 
classes hitherto mentioned all owe their origin 
to the efforts of large building societies or the 
co-operation of extensive manufacturers and 
employers ; but the following examples will 
show how also individual persons have been able, 
of course at the expense of time and money, to 
contribute by themselves something towards the 
improvement of the condition of the working 
classes, and to effect great good in this direction. 

We may mention, in the first place, the laud. 
able exertions of Napoleon III. for the erection 
of cheap and healthy dwellings for workmen. 
The most practical illustration of his philan. 
thropic efforts are the houses built by him at 
Vincennes, and before now mentioned in our 
pages. Those houses, forty-two in number, are 
three stories high, two being covered by one 
common roof, The increase in the price of the 
soil round the French capital had to be compen- 
sated for by the addition of another story, and 
under those conditions a perfect separation of 
families was no longer obtainable ; consequen 
the families use the staircase and yard in common, 





but each household inhabits its own story. The 
separate dwellings consist of two rooms, kitchen, 
cellar, attic, and closet, water being laid on. The 
walls of these houses are of concrete, and they 
were erected in the short space of four months. 

Of greater importance than these houses near 
Paris are the buildings which Herr J. von Liebig, 
one of the largest proprietors of factories in 
Austria, has had erected, in the interest of his 
workmen, at Reichenberg (Bohemia) and its 
neighbourhood. At his own expense and risk he 
has built, near his numerous factories, a great 
number of dwelling-houses for them. On 
account of the want of space, expensive building 
material, and high taxes, the greater part of 
those buildings are for the accommo. 
dation of eight families. Only where the con- 
ditions of the place permitted it, for instance at 
Schwarzwald, in Hangary, Herr von Liebig has 
had detached houses, for single families, erected. 
The houses with eight family dwellings have two 
stories, of four rooms each house and story, so 
that each dwelling consists of only one room ; 
but to each room are added a small cellar, an 
attic, a safe in the lobby for keeping provisions, 
a closet in an outhouse, and behind the house, in 
a shed, a place for storing coals and wood. This 
is the sole example of family dwellings of only 
one room; bat the surrounding circumstances 
necessitated such an arrangement, and it seems 
to meet the requirements of the poor and frugal 
people of those districts. Of course, the father 
of a numerous family has the option of renting 
a second room. The separate dwellings are not 
sold here to the workpeople, but only rented, the 
proprietor undertaking all repairs. 

In connexion with these dwellings, Herr von 
Liebig has originated establishments and pro- 
vided accommodation which tend to form ties of 
the most effective nature between the employer 
and his workmen, and to give their relations to 
each other somewhat of a patriarchal nature. 
In the first place, the care of the workmen for 
the maintenance of their families is lightened 
as much as possible. For this purpose, the 
necessaries of life are purchased for them in 
large quantities, and consequently more cheaply, 
and sold to them at the cost of prrchase ; 
kitchens and bakeries have been established, 
supplying the workpeople, at cheap rates, with 
wholesome food and nourishing bread. The 
most important of these cookeries is that of the 
Reichenberg factory, where daily 2,000 simple 
meals with coffee may be farnished ; the bakery 
supplying 100,000 Ib. of bread per month. 

As care is taken for these requirements of the 
healthy, so are the wants of the sick looked 
after. Medical treatment aod medicine are 
given gratuitously, the sick workman at the 
same time receiving half his wages. In case of 
death, the greater portion of the faneral expenses 
is borne by the firm. 

The children are not forgotten. Near the 
workmen’s dwellings a building has been erected 
for receiving 150 children from three to six 
ears of age, to board them and to instruct 
them, while the parents are at work. The house 
contains a large play-ground, and several class. 
rooms, provided with all requirements for teach. 
ing, and also with a natural history collection. 
The house also farnishes accommodation for the 
steward and the teachers, one of which latter is 
the daughter of Herr von Liebig. For those of 
his factories which are too far distant from 
existing schools, he has had new ones erected on 
purpose, providing space for eighty children, and 
has furnished them with all school necessaries. 
In those places where there are already con. 
venient schools, Sunday schools have been 
established. 

Another similar creation, having for its object 
the welfare of the workman and his materia) 
as well as intellectual advancement, we find at 
Kuchen, near Geislingen, in the kingdom of 
Wiirtemberg, where Herr A. Staub, the pro- 
prietor of the extensive spinning and weaving 
mills there, has erected dwelling-houses and 
similar institutions, especially characterised by 
carefal execution. As regards the dwellings, 
there are four or five of them united in one 
honse, either grouped round a centre or built 
side by side under one common roof. The 
buildings are two-storied; the ground story 
containing living-room and kitchen, the bedrooms, 
to which a staircase leads from the kitchen, 
being upstairs. Nearly all the houses are the 
property of the mill-owner; only a few of them 
have been sold to workmen. The buildings 
were designed by the architect Morlok of 


tly | Stuttgart, partly after plans supplied by Herr 


Staub himself. 
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baths and wash-houses, a/| from its being the centre and the titular town 
ae ve oe of a large and prolific ornate trong 74 has 
largely derived importance. Successive bishops 
of pai which takes its title from Darham, 
have left memories enduring of their prelacies 
in the additions they have made to the cathedral, 
commenced nearly eight centuries ago by William 
de Carilepho, sixth bishop of Darbam, and which 
in proportions “huge and vast” looks “down 
upon the Wear,” as in Scott’s days, except for 


restaurant, and a bakery. Herr Staub has also 
provided an infant school and an elementary 
school, as well as a reading-room with a library 
for adults. There are also a fres hospital and 
dispensary ; and besides all these institutions 
there is a fire brigade, a musical and harmonic 


society, a savings-bank, and a sick-fund. 


In the preceding we have given details 
ing several important institutions for the 
proper housing of workmen and their families 
and for promoting their welfare generally. In 
some cases these desirable objects have been 
attained by associations or societies, in others by 
individual philanthropists. To these examples 
we may now add one instance, which is at present 
unique, of the State taking upon itself to pro- 
vide proper house accommodation for its officials 
and employés. This instance is farnished by the 
government of Wiirtemberg, which a few years 
ago gained honourable distinction by erecting a 
number of dwellings for the workmen and officials 
employed in its ironworks and workshops at 
Asien and Wasseralfingen. Quite recently it 
has constructed a whole quarter for the lower 
grades of its officials employed in the post-office 
and railways at Stuttgart. Oar illustration 
cepresents that picturesque quarter. 

The buildings in the two first-named places are 
arranged for twelve, nine, six, or only two 
families. A complete separation of the different 
dwellings in one house is carried out only in the 
case of the smaller houses witb but two family 
residences. In the other houses, the different 
families use a common staircase, but each resi- 
dence is parted off by a door from the landings. 

The houses in Aalen and Wasseralfingen, as 
those of Stuttgart, were erected after the plans 
and under the special direction of Oberbaurath 
von Morlok, architect. The principle of keeping 
the different dwellings separate has been 
observed as much as possible also in Stuttgart. 
However, in order to save expense, six family 
dwellings were united under one roof, and all 
the houses are three stories high. In order to 
further utilise the disposable space, in most 
instances two buildings with six dwellings each, 
and in one instance a pair with five, have been 
brought under one roof. In this manner, houses 
with twelve dwellings have been erected; but a 
staircase in no instance serves for more than 
six families. The dwellings themselves are 
lofty, properly divided for domestic purposes, 
and well ventilated. Each contains a large living- 
room, one or two bed-rooms, a shut-off lobby, 
kitchen, closet, cellar, place for keeping wood 
and coals, and a room in the attic. (The official 
dwellings in Aalen and Wasseralfingen are 
similarly arranged.) To most of the residences 

ies and balconies are added, much to the 
comfort of the inhabitants. The spaces between 
the buildings are laid ont in gardens, and each 
family is apportioned a part to its own use. 
The dwellings can only be rented by subaltern 
officials of the public offices mentioned. The 
rants are very moderate; for the high rents at 
Stuttgart were the cause which, in connexion 
with the steady increase in the price of the 
necessaries of life, induced the government to 
build those official dwellings. By their erection 
two hundred families have been accommodated. 
But in order to enable its denizens to obtain 
every-day requirements at moderate charges, the 
government has erected a large kitchen, baths, 
and wash-houses. The public kitchen is able to 
supply daily a thousand portions of well-prepared 
food. The baths and wash-honses contain the 
requirements which are now 'y found in 


all similar public establishments. On the whole, parati 
those institutions, and the dwellings provided | j 


for ita employés by the government, not to 
mention the charming and healthy situation of 
the whole quarter, are a great boon to those 
occupying them. 








DURHAM. 


Durum is one of the comparatively few towns 
which combine a past that is historic with » 
which is busy and wealth-creative, for it 

has had the singular gift of extracting fame and 
wealth from al! ite possessions and surroundi 
Dating back to the tenth century, and finding 
ita first reason for being in the anxiety of monks 
to find some place of rest for the bones of St. 
Cuthbert, the town arose from the influx of 
visitors to the “lordly seat” of that dead wan. 
derer. Alike from its association with the 
chureb, from ite natarally-beautiful situation, 
from the minoral treasures that lie beneath, and 
































the restorations that have long been going on. 
The massive grandeur of the proportions of the 
cathedral, the beauty of its towers, chapels, 
altars, and shrines, have long been noted as 
perhaps “the most perfect example of the 
splendour” of the Anglo-Norman architecture : 
but space forbids, and intention prevents, dilation 
on these. As the head of the see, Durham boasts 
of a fitting number of churches: St. Nicholas, 
St. Oswald, St. Margaret, St. Cuthbert, St. Giles, 
St. Mary-le-Bow, and St. Mary-the.Less. In 
addition, Dissent sustains some seven places of 
worship in Durham, so that the faith of the 
town should be proved and public. In addition, 
there are ornate specimens of architecture in 
the Assize Courts, in the Town and Masonic 
Halls, in the Miners’ Association Hall and Offices, 
and in other similar buildings. From the uni- 
versities, colleges, and associations, gathering in 
or connected with these erections, Durham 


derives one part of her fame, and one large | part 


portion of her revenue. But whilst to her eccle- 
siastical and scholastic institutions Darham may 
perhaps date her rise and early growth, and 
whilst to those of another class—connected with 
her position as county and assize town—there 
may be something of her later growth dua, yet 
her importance of recent years is due to the 
growth of vast industries in and around her, 
This may, perhaps, be best shown by a com- 
parison of the city as it was about forty years 
ago, and as it is at present, though, as the growth 
has been to a large extent outside the bounds, 
there is only a type of the whole in the munici- 
pality. In 1831, the town (which had, ten years 
previously, 10,282 inhabitants) had only 10,520 
inhabitants, so that its ratio was very small. 
They included many professional men: attorneys, 
clergymen, and others; the tradesmen were 
tolerably numerous; there were manufactories 
for carpets, and establishments, on a small scale, 
for wool-combing and worsted spianing, but, 
except for minor trades, these were the only 
notable industries. 

The coal trade at that time was, comparatively 
speaking, in its infancy, and, except near 
Brancepeth, there was no adequate development 
of the immense resources of long-hidden fuel 
near Durham. Since that time, the railway 
system has opened out a market for these hidden 
resources, and the developmen? in the county of 
Durham was considerable in the first score of 
years, but it has been far more than equalled by 
the extraordinary growth that has been known 
eince the uprising of the iron trade of C 
and the consequential demands on the collieries 
of Darham. The result bas been the sinking of 
pits to an extent undreamt of, and now Durbam 
may be said to be belted loosely round with a 
girdle of coal-miues and of coke-ovens ; and each 
of these bas been the parent of colliery villages, 
or has caused the growth of the ancient hamlets 
into embryo towns. The population of the city 
itself has not advanced as might have been 
looked for, it being at the last census between 
14,000 and 15,000, but this is because the growth 
of population has been out of urban bounds, and 


door paupers 1,117, or 1 to 46 of the 

In the city itself, the see atc os 
nearly 100, and the births are, in 
period, about 140. In the 
surrounding rural sanitary i 
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county, Durham encloses in its prison 
year over 1,300 persons for periods of 
than seven days, and over 4,000 for periods 
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year. It may be here said that the m 
borough stands on 880 acres, and that it inel 
between 2,000 and 3,000 houses, the population 
of which has been previously stated. 

Certainly the great contributory cause of late 
years to the growth and prosperity of the city 
has been its central situation in what is probably 
the richest of our coal-fields, and at 
pape RY a + gy verona oo 

- ing counties. score or two 
ago the coal deposits were chiefly extracted from 
the north, north-east, and'south-western portions 
of the county, but now the central part isa large 
contributor, and the district round about Durham 
is not one of the least. In twenty-six years the 
coal produce of the county has been doubled ; 
and in the same period the coal and coke carried 
by the great ist railway—the North. 
Eastern—has been quadrupled ; to both of which 
vast growths the Darham district has been a 
large contributor. The near, such as 
Tadhoe, , Esk, and others, noted if at 
all for their importance in the past, have become 
colliery towns, the valleys near, such as that of 
the Flass, the Dearness, and others, have become 
populated and productive, and have tended to 
swell that great increase of the inhabitants of 
the county they form a part of—from abont a 
quarter of a million forty years ago to probably 
three.quarters of a million now. In the Darham 
of the county this growth has not shown 
itself by the formation of vast towns, as it has 
on the south and on the coast, but it has been 
shown by the creation of new villages and the 
extension of old ones, until it might almost be 
said that that central portion is now a con. 
geries of collieries. And, whilst this growth, this 
development has its satisfactory side, it bas also 
its unsatisfactory one, for there has been no cor- 
responding growth or extension of the provision 
for the sanitary needs of the increasing popn- 
lation. And thus the condition of villages like 
Cothoe, and towns like Spennymoor, is deplor. 
able, although of late something has been done 
to remedy this, and to eweep away some of the 
most prominent of the evils, as well as to make 
@ commencement with that work of 
provision which is the beginning of the 
out of that Augean stable, By the private 
enterprise of the Weardale and Shildon Water 
Company, also, something is being done to pro- 
vide the great colliery district with one of the 
necessaries of life; but much yet remains to be 
done before the district can become what it 
should be, and before the abnormal death.rate 
has been reduced to proportions more in accord- 
ance with the conditions under which in their 
favourable nataral position such communities 
should live. It is not wholly to the coal-mines, 
however, that Darham owes itscommercial import- 
ance, for it has large carpet and other manu. 


and for the mode in which they have influenced 
their branches of manufactare in the north. 
Looking down on Darham from near the mag. 
nificent viaduct which, on the Team Valley 
branch of the North-Eastern Railway, 
it with the great south line, the gazer will find 
it difficult to find a more picturesque scene in 
any district which is at once a centre of eccle- 
siasticism, of mining, and of manufactures. 
Down on the winding Wear frowns the cathedral, 
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pit-| which Wren built St. Paul’s 
which in the hands of Vanbrug’ 












the great Italian group of styles; the style in 
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I was glad to see supported in an able leader of 





and | Punch, a week or two ago, I feel it a pleasure to 


recognise the fact that, so far as I know, it owes 
great extent to the writings of 
® member and ex-president of this society, Mr. 
Samuel Huggins, whose first paper on the sub- 
ject, as well as one so late as last November, was 
read to this society. 
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THE QUEEN ANNE STYLE. 
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the most in and important is that of the 
Gothic. Let us look at its history, how it was 
prepared for by the writings and advocacy of 


the Rectilineal, or Perpendicular as it was then 
called. After more study and research our 


the Decorated ; first, the flowing, and then the 
geometrical, We rested long there; it was the 
period when Gothic art had reached the very 
summit of its perfection, and it was advo. 
cated as the best style for our imitation 
and adoption, and as a point of depar- 
tare for a new style of our own. However, 
we cannot wait to develop any new style, we are 
too restiess and impatient. We go back a little 
farther, higher up the scale, into the period when 
tracery wasin embryo. We do not tarry even 
there, we have actually imitated the transition, 


from Norman to Lancet. But worse remains | ings 


Classic versus Gothic,—and how we thought 

the preponderance of argument to be in favour 

of Gothic. But time has brought its revenge, 
: eee 


For is it not by a 
the Gothic party that the reign of 


the 
should have come the Carlovingian, and then the 
illiam and Mary style. Why cannot we have 
Mary style? That would be an 


which is broad and enongh to absorb it, 
and to which, it properly belongs, to be 
employed or rejected according to of 

le 









long | or Westminster Abbey, in their present venerable 








j 
edifices. The style has grown since then, and} AT meeting of the Board on the 5th inst., 
we have no more to do with the particular phase| Mr. Leslie, in accordance with previous notice, 
of it that characterised the domestic architecture | proceeded to propose that the Board should take 

reign of Anne than our living poets have | into consideration the advantage of obtaining a 
ith the style of Cato or the “ Essay on | Supply of sea water for fire brigade purposes, for 
baths, and for watering roads and streets. In his 
. Tennyson to hamper his muse to reproduce | Opinion, the question affected the whole of the 
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Queen Anne. As a style, or phase of a style, | to 601. per mile per annum ; and Capt. Shaw esti- 

there can be in oe attract an mated that 75,000 hydrants placed at convenient 
i distances in the streets, with full pressure, 

sufficient to extinguish fires without 
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mend the Gothic. There was something in the 
fourteenth century Italian painting to entice the 
“ Pre-Raffaelite Brethren,”-religious feeling, 
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distance of twenty-two 
miles. Assuming the water was taken from 

, it was only four miles from the 
point in Essex, where it would have to 
be pumped up to the distance of 738 ft. He 
thought the cost of bringing sea water to Lon- 
we do/|don in the necessary quantity would be about 


Bat 
what is there in the architecture of Queen Anne 
that is worth our travelling over more than 


Echo answers, What is there ? 
It is time to have done with this 


i 
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tectural activity of the present day, and not-|of the Parks, Commons, and Open Spaces Com. 
withstanding our possession of numerous mag-| mittee, recommending that the railings of the 
nificent buildings, the fruits of that activity, | garden inclosure next the Brunel Statue, on the 
there is an undefined feeling abroad that we| Victoria Embankment, be brought forward, so as 
have no national style. With that feeling I do/| to surround the base of the pedestal, and protect 
not altogether sympathise, and I have no doubt | it from damage. 
that with due appreciation of our glorious heri-| Mr. Deputy J. E. Saunders said he hoped the 
tage in the past, fidelity to the trast reposed | Board would hesitate before they consented to 
in us by the present, and a wise use and appli- | what at that moment, it appeared to him, would 
cation of the varied resources now at our com-| be a very ridiculous proceeding. The statue 
mand, we need not despair of producing works | itself might be a very good one, and perhaps the 
capable of exciting the same exalted pleasure | base also, but the masonry which had been 
as did the noble cathedrals of York, Lincoln, | erected on each side gave it a most ex i 
and Salisbury, when first they passed from the | appearance altogether. As it at present stood, 
workmen’s hands. The mention of these build. | it was about the ugliest and most horrid structure 
reminds me of a remarkable movement | of the kind he had ever seen. If it had one 
that has taken place within the last few | merit, however, it was that seats had been pro- 
months, the establishment, namely, of a Society | vided for the accommodation of the public, and 
for the Protection of Ancient Buildings, with | now it was proposed that railings should be put 
reference chiefly, I believe, to our Medizeval | up eo that those seats could not be used. He 
cathedrals and churches. The establishment | would move as an amendment that the whole 
of such a society cannot fail to have an inte-| subject should be referred to the Works and 
i persons of taste and/| General Purposes Committee, with a view of 
culture, for assuredly than such buildings as | ascertaining if some improvement of the present 
Darbam and Lincoln Cathedrals, York Minster | state of things could not be secured. 
Mr. Dresser-Rogers seconded the amendment, 
state, no structures can be age gr ti ad —— accepted by Mr. Meaden, and 
servation from e i injury, ied. 
everything porter > inom their artistic} We have never heard who takes the responsi- 
value or phonetic utterances to us. No struc. | bility of this very ugly affair. As a matter of 
tures seem to me so worthy to enshrine the | coarse it must be re-arranged. 
corse tng they, a > aa Foundations of Houses. 
more pregnant to the mind with historic and| A report from the Bailding Act Committee 
ecclesiastical associations, than anything care- | was brought up with reference to the letter from 
national museums. 
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sufficient. Tbat Bill had not been passed in the 
last session of Parliament for want of time, but 
in the next session the Chairman would introduce 
it. However, up to that time, nothing more 
could be done than that which was recommended 
by the Committee. 


the liberty of the subject, or of corporate bodies, 
that it was not till the country was again threat- 
ened with the ravages of 2 cholera epidemic,—it 
had been visited by one in 1831,—that Parlia- 
ment became alarmed, and passed the Public 
Health Act of 1848. Under this Act the 
General Board of Health was constituted, with 








We understand that a committee reported 
on Monday in favour of Messrs. Bazalgette, 
Bramwell, & Easton’s proposition, coupled 
with another for purchasing the whole metro- 
politan water companies’ interest at twenty-five 
years’ purchase on the average dividends of the 
last three years, with 10 per cent. addition for 
compulsory purchase. Some who had signed, 
however, afterwards withdrew, and the report 
was referred back for further consideration. 
Inquiries are already being made as to sites for 
the four reservoirs. 








THE SANITARY CONGRESS AT 
LEAMINGTON, 


Art the second day’s sittings (Oct. 4) of the 
Leamington Congress of the Sanitary Institute 
of Great Britain (Dr. Richardson, F.R.8., presi- 
dent, in the chair), Dr. Wilson (medical officer of 
health for Mid.-Warwickshire) read a paper on 
“The Past and Fature of Sanitary Science.” 
Dr. Wilson, at the outset, said sanitary science 
in the broad sense of the term was knit up with 
the life history of every nation. He pointed to 
the importance with which it was viewed by the 
Jews and the ancient Greeks. Althongh the 
Romans, the other powerfal nation of antiquity, 
contributed but little to sanitary science, they 
had left behind them some wonderfal examples 
of sanitary engineering on a large scale. If 
we looked to the habits of our forefathers 
we had no difficulty in accounting for the 
fearful mortality which prevailed among them. 
Personal cleanliness was utterly neglected, 
clothing was immoderately thick and warm, and 
was seldom changed night or day. Their diet 
and dwellings were unwholesome; the streets 
were unpaved, and the rural population was 
scattered in hovels over wild woods, dreary 
wastes, and undrained marshes. Cities and 
large towns were walled in like fortresses, which 
were highly favourable to overcrowding, and the 
large armies conduced greatly to the spread 
of epidemic disease. He alladed to the numerous 
plagues and pestilences that had devasted Europe 
as they had devastated the East, and said it was 
not until the plague, which was the next great 
pestilence after the sweating sickness, had 
repeatedly attacked this country, and the great 
fire which swept away the crowded and filthy 
houses of London in 1666 occurred, that people 
began to appreciate, though in a faint and | 
glimmering way, the principles of prevention. | 
Coming to the eighteenth century, they found 
that three terrible scourges, namely, the black 
death, the sweating sickness, and the plague, had 
finally disappeared from the bills of mortality, 
and their disappearance was mainly attributable 
to the silent influence of the onward progress of 
civilisation. Foremost among the pioneers of 
sanitary science they found the honoured names 
of Sir George Baker, Captain Cook, John 
Howard, and the immortal Dr. Jenner. The 
population of England and Wales, which in 
round numbers was only ten millions in 1810, 
had now increased to over twenty-four millions, 
and that numerous increase had taken place 
almost exclusively in already populous towns or 
at centres of industry which speedily became 
populous. But that great increase of population 
had taken place under the worst and most un- 
favourable conditions. Even in the construction 
of the better-class houses the veriest rudiments 


y had 
attempted. At last, thanks to the incessant 
labours of Dr. Farr, Edwin Chadwick, Dr. South. 
wood Smith, Dr. Gay, and other pioneers. of 
sanitary progress, the Health of Towns Commis. 
sion was appointed, and their first report ap- 


a staff of inspectors who were empowered to 
hold public inquiries, and report on the sani- 
tary condition of towns which showed an 
excessive rate of mortality. The Act itself 
was adopted or enforced in a great many 
towns thronghout the country, but as it was 
of peculiar nature, like the vast majority of 
the Sanitary Acts which have followed it, the 
beneficial results which might have been ex- 
pected to accrne from it were long in appearing, 
and were by no means general. Nevertheless, 
it originated an era of active sanitary improve- 
ments in most of our large towns, and it merits 
special notice as the first outspoken recognition 
on the part of the Legislature that the health of 
the State concerns the statesman. In order to 
maintain a sustained and successful raid against 
the large classes of disease which had their 
origin in filth, whether it be polluted water or 
tainted air, they wanted, in the first place, hos- 
pital accommodation within easy distance for 
the isolation of infectious diseases, they wanted 
compulsory and early information of such cases, 
and what was very hard to get, the active and 
intelligent co-operation of the public in the 
abatement of those local conditions of filth and 
nuisance to which he had alluded. So long as 
medical men were paid solely and simply for 
attempting to cure, it was obvious that it was 
not to their interest to prevent it, and he asked 
whether it would not be a wiser policy to pay 
the family medical attendant so much a year, 
and thereby enlist his services in conserving the 
health of the household. In conclusion, Dr. 
Wilson said the average death-rate for Eogland 
and Wales, for years back,—indeed, he might 
say, from the time when the returns of the 
Registrar-General began to be published,—had, 
with slight flactaations, remained stationary, at 
a little over 22 per 1,000, and there were some 
pessimists who argued that because the average 
death-rate had not been lowered during the long 
period of forty years, sanitary improvements 
were powerless to combat aginst the death-roll 
entailed by over-crowding and over-population. 
With regard to the possibility of lowering the 
general death-rate and prolonging the average 
duration of life there was no doubt. 

Mr. W. White read a paper on the treatment 
of sewage, based upon experiments made at 
Stoke Workhouse. He said the sewage of no 
two towns was identical, nor the sewage of the 
same town at different times of the day. Hence 
until the constituents of sewage were determined 
it was idle to ask or quote a price for its treat- 
ment. One of the favourite prescriptions for 
thetreatment of sewage was lime, and the question 
had often occarred to him what possible efficacy 
could lime have over alkaline sewage. He had 
treated Stoke Workhouse sewage with lime in 
small quantities and large, but towards purifica- 
tion and even clarification it contributed little or 
nothing. The indiscriminate employment of 
lime had done much to discredit and retard pre. 
cipitation. In the case of domestic sewage it 
was not an alkali but an acid that was wanted, 
or, better, an acid salt, and after innumerable 
experiments the favour of chemiste tended to 
concentrate upon sulphate of aluminam. In 
that recommendation of sulphate of alaminum 
modern science re-enforced ancient ex 
Charcoal or coke reduced to fine dust and 
saturated with chlor.oxide of calcium was, in con- 


junction with sulphate of aluminum, perhaps 


the most powerful combination of material for 
sewage purification yet devised. 

Mr. Baldwin Latham, ©.E., F.G.S., gave a 
paper “On the Influence of the Movement of 
Sabterraneous Water on Health.” Mr. Latham 
sought to show how important was the effect 
which the various conditions of subterraneous 
water had upon health, As its height decreased 
from meteorological causes or drought found 
that diarrbwa, dysentery, and enteric diseases 
generally were multiplied, and concurrent with 
the increase of the water they diminished. It 


e preva- 
lence of phthisis depended upon the quality of 
surface water supply. 

Dr. Horace Swete, to the borough of 
Leamington, county and city of Worcester, &c., 
read a paper on the new artesian water supply 

Commencing with a history of 





at Leamington. 
the new artesian supply of water, he said the 
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impurity of the filtered river supply and private 
well supply led to the determination of @ few to 
discover, at eny reasonable cost, a supply of deep 
spring-water. The very fact of Leam 
owing its existence as a town toits saline springs 
added difficulties which seemed to be insur. 
mountable. The first experimental boring was 
not long in tapping, not water, but salt; fresh 
borings were, however, made, and success had 
attended them from the first. A pure water, 
more copious as the borings went deeper, demon. 
strated the scientific correctness of the inference 
that Leamington was on a great water-bearing 
stratum, and ultimately to achieve the triam. 
phant success of being able to pump up two and 
@ quarter millions of gallons of water in the 
twenty-four hours. Turning to the old well. 
water supply, he said little or nothing that was 
could be said of it. Of 139 wells analysed 
by him during the last two years, 104 were #0 
bad that they had been closed by the authorities. 
It could not be said that Leamington was alone 
in the possession of filthy welle. Ordinary house 
wells were invariably bad, and he fully agreed 
with the advice given by Dr. Hill at Birming- 
ham,—“ If you are unfortunately obliged to drink 
well.water—boil it.” The paper next dealt with 
the chemical properties of the water supply of 
Leamington, and in conclusion Dr. Swete said 
that although the present water supply was not 
satisfactory, the fature was that of a good, 
wholesome, and sparkling water, and copious in 
quantity. On the completion of the engines 
which were to pomp the water to the reservoir 
on the Campian Hills, which would not be many 
months hence, Leamington would have a supply 
second to none in the kingdom. 
A short discussion followed the reading of the 


paper. 
Dr. Bartlett (London) argued that very soft 
water was not necessarily the best, and he 
supported his argument by prodacing an example 
of its corrosive effect on lead piping. 

Dr. Bond questioned whether they were en- 
titled to condemn well-water so indiscriminately. 
He was convinced that in rural districts it was 
possible to drink for years well-water contami- 
nated with certain definite sources of contamina- 
tion. It was only when they got specific germs 
that there was real danger, and in many cases 
such contamination was impossible. 

The Chairman (Dr. Richardson) said water 
containing @ fair amount of saline matter made 
no impression upon lead, and he had seen soft 
water which cid not have the effect described by 
Dr. Bartlett. He admitted, however, that as « 
rule soft water had a corrosive effect. The only 
way to arrive at a correct conclusion was to fally 
investigate each case. 

Surgeon-Major De Chaumont, M.D., Professor 
of Military Hygiene, read a paper on the effects 
of climate upon health. 

Dr. H. C. Bartlett, of London, followed with 
a paper on “ Water for Domestic Use.” He 
pointed out that living organic matter of low 
organisation was not checked by any excess of 
water, unless there were extensive matters, 
either in solution or suspension, which proved 
chemically inimical to the vitality of those 
organisms. Unless those organisms, avimal or 
vegetable, died out or were deprived of life by 
the mineral or other matters brought in contact 
with them in the water, they could not be re- 
solved into their elements by any simple power 
of oxidation. Hence it was a very fatal error 
to believe that mere excessive dilution would 
rapidly eliminate the specific poisonous matters 
which found their way into wells, streams, and 
other sources of water supply. Pure water, 
strictly speaking, was almost unattainable. That 
was to ony pure hydrogen combiaed with oxygen 
to form hydric oxide, or chemically pure water, 
was so solvent of almost all matters with which 
it came in contact that, be they solid or gaseous, 
some portion was carried away in the water. 
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dered it dangerous to drink, becoming some- 
times quite poisonous. No mere chemical 
analysis would detect the presence of injurious 
germs in water, any more than they could 
expect pure chemistry to give them any evi- 
dence of specific typhoid poison, whether it 
existed as germs conveyed direct from patients 
to the water, or if it were carried by gaseous 
emanations as aérozoa. Neither could they 
obtain from any mi examination of 
water, without the assistance of chemical 
— any — data which, in them- 
selves, were comprehensive enough to e 
them in discriminating between Bb Pe 
and unwholesome drinking-water. 

The next paper was read by Mr. W. Eassie, 
C.E., London, on “Growing Vegetation and its 
Effects upon Haman Health.” 

Miss Rose Adams read a paper, entitled 
‘“Woman’s Work in Relation to Sanitary Science.” 
She stated, in the first place, that although 
many people thought that man’s province lay 
outside the house and woman’s within, she did 
not agree with that theory. It was a grave 
truth that it was essential to its success that 
women should work on sanitary reform. She 
pointed out how, in many ways, women could 
assist in sanitary work better than men. The 
Ladies’ Sanitary Association had, however, 
much prejudice to overcome. They were en- 
deavouring to teach the women of England all 
that was necessary in connexion with the due 
preservation of health, and she laid stress upon 
the great importance, for instance, of women 
knowing how to prevent the spread of epidemic 
disease. She also pointed ont many other ways 
in which women, with a thorough knowledge of 
sanitary requirements, could er great benefits 
not only upon themselves, but upon the com. 
munity at large. 

The last paper read was by Dr. Slade King, 
the subject being “Sanitary Work in English 
Watering Places and Summer Resorts.” The 
writer pointed cut the absolate disregard of 
sanitary precautions which existed at hotels and 
lodging-houses in many seaside towns, and re- 
commended a system of licensing and ¢ stringent 
supervision by the governing authorities of the 


In the evening a conversazione was held at the 
public hall, Windsor-street. 

On the 5th inst. Dr. RB. Bradenell Carter gave 
along and able address on the present possi- 
bilities of sanitary legislation. Alluding to the 
importance of and great necessity for sanitary 
legislation, he said one of the things they must 


distributed. It could not be said that in making 
such # request they should ask the Legislature 
to interfere in small matters, or undertake duties 


g 
8 
& 
z 
Z 
] 
BS 
; 


i 
a 


5 
q 
& 
Uy 
5 

iE 


4 
: 
HH 
Li 
- 


mortality of millions. If they added to 
that another half million for another five years, 
they arrived at a total mortality from zymotio 
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senting the cost or loss every occasioned by| were recorded? Under the present syate 

the zymotic diseases in Eng and Wales if| members of Boards of i bien akan 
classes alone. elected by @ party vote, without any reference 
The greater loss caused by their incidence on to their capabilities, and in municipal boroughs 
the upper class could not be estimated from any | it was not uncommon for them to be persons 
tha wn to him. The loss caused | who could not aspire to be town councillors, but 







i 
4 


and burial societies, and partly upon the savings | a claim to have their speeches reported in the 
of the suff . The 100,000 premature inter-| paper. Would it not be better if such bodies 
ments that took place annually must cost at| were empowered to pass any bye-laws not in 
least 21. each, and that brought up the total loss | contravention to the laws of the kingdom, which 
to 2,796,4021. But the estimate did not take the | their local circumstances might render desirable ? 
widows and orphans who were left without the care | Why should not their great towns be prepared 


imperfect 

London hospitals to see large numbers of children | that was, to a great extent, due to the time 
who were suffering from diseases of the eye, and | occupied by the discussion of questions which 
the constant reply to his questions was that they | might be practically and well settled by local 
had been previously suffering from scarlet fever | bodies. He felt sure that the gradual emancipa- 
and measles. It was too much, of course, to say | tion of those bodies was a direction in which 
that all zymotic diseases could be prevented -by | their steps must lead. Local self-government 
improved legislation and adequate care, but they | would render the election of incapable men im- 
knew the great reduction that had taken — possible, and whatever blunders occurred would 
in the zymotic mortality of England coincident | furnish warning to be avoided, and a successfal 
with the improved removal of night-soil. The | administration would furnish an example to be 
impediments which stood in the way of a per- | imitated. 

manent and complete reform were due to four; Ata meeting at the Town-hall, presided over 
causes (Ist), the degree in which legislation | by Mr. E. Chadwick, Mr. Burton Green read a 
had reference to the needs of instead of | paper on sewage disposal and sanitary carbon. 
the requirements of the State; (2) the degreein| He said “dry” systems were all costly, and 
which local self-government was impeded by | depended to a great extent upon the sale of the 
centralisation ; (3) the real or apparent inequality | “ manure” they produced ; they were, moreover, 
of the incidence of local taxation, from which | repugnant to their sentiments of delicacy. It 
the cost of all sanitary reforms must be defrayed ; | was universally admitted that no chemical pro- 
and (4) the apathy, which was the result of | cess could per se efficiently purify sewage, and it 
almost inconceivable ignorance, largely en- | was suggested that the effluent water after pre- 
gendered by superstition. Heneed hardly point | cipitation, subsidence, or straining, should be 
out that the apathy which was engendered by | passed through filter beds of “sanitary carbon,” 
ignorance and superstition was the cause which | the débris remaining after the destructive dis- 
permitted the existence of the others. He re- | tillation of Kimmeridge shale, and which was 
commended the registration of every case of | really an animal charcoal. Its efficacy had been 


infectious disease that fell under the notice, in | proved by practical experience at Hurstpierpoint,. 


his official capacity, of any public practitioner. | at Daventry, and at the Marquis of Exeter’s 
He should like to see far more than that,—he | mansion; and it might advantageously be em- 
should like every practitioner to report on every | ployed for many of the purposes for which 
case of infectious disease to which he was| animal charcoal, costing four or five times as 
called. But they mnst not ask too much at/| much, was used, the price of this “sanitary 
once, and the benefits which would follow from | carbon” being about 41. per ton. The exhausted 
the registration of infectious disease among | filter beds mixed with the sludge form a portable, 
public patients would soon lead to registration | cheap, and rich manure, the application of which 
among private patients aleo. Whenever an out- | to the land had been proved by the experience 
break of infectious disease occurred an inspector | of centuries to be absolutely fatal to the exist- 
should be sent down from the central office;ence of grub and wire-worm. It was also 
to discover how the disease was introduced there, | applicable to various other purposes, among 
and by what channel it came. He wished to/ them, as an absorbent in the “dry” systems, 
say that by an inspector he did not mean | and in earth closets, in hospitals and sick-rooms, 
a barrister, nor an engineer, nor a surveyor, nor | as well as a deodorant of slaughter-house and 
@ person who did not know scarlet fever from | other refuse. 

measles, nor one whose report from mere stress; Mr. Lawson Tait, F.R.C.S., gave an account 
of ignorance would be certain to contain as/|of the work of the Interception Sub-committee 
many blunders as words. He meanta physician | in connexion with the Birmingham Corporation, 
thoroughly trained in the difficult art of sani- | his address being illustrated by working models 
tary inquiry, and thoroughly conversant with|and plans. Mr. Tait explained at some length 
every branch of the subject to which his atten. | the working of the pan system, and what is 
tion would be directed. The report of the | known as Fryer’s process of sewage treatment. 
inspector, after it had been approved by his| He said they were only at present treating one- 
chief, would be made public, and would appear | sixth of the population with the experimental 


from | in the Iccal newspapers. He thought it would | process, and if it turned out as well as they had 


be wise if the Central Health Authority for | hopes of its doing, the results would be most 
some time confined its efforts to the one disease | valuable. The expense of horse-bire, which was 
of typhoid fever, which would afford employ- | the most costly item, would be greatly diminished 
ment to a considerable staff, and as it was | by the establishment of wharfs. 
known to proceed from two very simple causes, | Papers were afterwards read by Dr. Stevenson 
sewer gas in towns, and polluted water in all | (Paddington), “On Public Conveyances for the 
places. If what he suggested could be carried | Infected Sick,” suggesting a uniform system for 
out, local authorities would not be over-ridden, | the country at large; and Dr. James Russell 
and the time would come when the sewers would | (Edinburgh), “ On the necessity of Plambers and 
be ventilated and the pollution of water pre. | Builders ing a competent Knowledge of 
vented. Politicians should also turn their atten. | the Laws of Health as bearing on their Respec- 
tion to the question of the incidence of rating, | tive Occupations.” 
with a view of revising and At a meeting of the second section in the 
system which the nation had long since outgrown. | Pamp-rooms, Dr. Richardson presiding, 
Speaking of centralisation, he said its effect was| Mr. J. 8. Baly, F.L.S., medical officer of health 
that they could only find inferior persons to hald ssa nape ge ond ley orm 
considerable trouble, and | condition of Leamington. He said the average 
death-rate from all causes during the past four 
years was 16°8. The birth-rate, 25:8, was low, 
absence of manafaotories and to the 


which gave them very little authority. 
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Mr. W. Eassie, C.E., read a paper on crema- 
tion as a sani institation. 

Mr. H. C. Bardett, late of Birmingham, read 
a paper, entitled “ The Dwellings of the Poor in 
Large Towns.” The paper set forth Mr. Bardett’s 
experience among the dwellings of the poorer 
classes in London and Dublin. He drew a pictare 
of fearful misery and squalor. In Dublin, he 
said, he found the houses for the most part in & 
dirty and dilapidated condition, with bad water- 
supply and imperfect drainage. In London, as 
a rule, the houses were comparatively clean ; 
bat the rents being often enormous, the over- 
crowding in some places was appalling. He 
advised all who had money to spare to take 
shares in the Victoria, Artisans’, or Industrial 
Dwellings Companies, and other similar associa- 
tions, without delay, as the directors needed 
more capital to enable them to extend their 
crusade against such vile dens as he had seen. 

Papers were afterwards read by Mr. Ernest 
Tarner, London, on “Home, Sweet Home;” 
Mr. T. J. Dyke, F.R.C.S., on “The Missing 
Links in the Sanitary Administrative Service ;” 
and the Rev. E. Wyatt Edgell, B.A. on 
“The Dimination of Insanity which took place 
during the Political Commotion in France.” 

This concladed the sectional business, and the 
proceedings terminated with votes of thanks to 
the mayor and corporation of Leamington for 
having 0 cordially entertained the Congress. 

In the evening the members dined together at 
the Regent Hotel. 

Saturday last was devoted to excursions, one 
party going to Coventry to see the sewage works 
there. Of these works we g:vea special account 
below. 








SEWAGE PURIFICATION AT COVENTRY. 


In connexion with the Sanitary Congress held 
last week at Leamington, the chairman and 
directors of the Rivers Purification Association 
(Limited) on Saturday last invited the members 
of the Sanitary Institute of Great Britain, and 
the Corporations of Leamington and Coventry, 
to visit their works at Coventry. The Associa. 
tion, of which the Right Hon. Lord Elibank is 
chairman, has been formed for the purpose of 
carrying out the requirements of the Rivers 
Pollution Prevention Act, by which undefecated 
sewage is prohibited from being discharged into 
streams and rivers. The Association offers to 
assist Town Councils, Local Boards, and Sanitary 
Authorities, to purify the water-carried sewage 
and manufacturing refuse of their districts, 
either by the execution of new works, or the 
adaptation of existing works for the purpose. The 
Association does not confine its operations to any 
particular syetem, but will adopt either chemical 
treatment, irrigation, or a combination of both, 
according to the special circumstances of each 
case. It recognises the advanteges of irrigation 
where sufficient land can be obtained under 
favourable conditions, but expresses the opinion 
that as such conditions are only met with in prao- 
tice in exceptional instances, most cases will 
involve chemical treatment either per se, or in 
combination with a comparatively small area of 
land. In May of the present year the Associa. 
tion entered into a contract with the 
tion of Coventry to purify the sewage of the 
city by their precipitation process, undertaki 
to indemnify the corporation against legal pro- 
ceedings for the discharge of their sewage into 
the river Sherbourne. The good results attend- 
ing their operations are evidenced by the fact 
that the principal landowner on the river-banks 
(the high sheriff of Warwickshire), who had pre- 
viously been at variance with the corporation 
on account of the pollution of the river, bas 
recently expressed his satisfaction with its con- 
dition. The Sherbourne is a very small stream, 
and frequently during dry weather contains 
little other water than the effluent from the 
sewage works. It is, therefore, necessary to 
purify the sewage to a much higher standard 
than is practically required for discharge into 
large rivere. The process adopted by the Asso. 
ciation has been in operation for more than 
three years* (previously to May last under 
the auspices of another company, and for a time 
under the man t of the tion), and 
the Corporation have certified that they are well 
satisfied with its sanitary enccess, and have 
entered into a contract with the Association, by 
which the latter body undertakes to continue 


* Some particulars of the works as formerly carried on 





bg | archimedean screw into boxes or skips provided 


the purification of the sewage in consideration 
of being subsidised by the Corporation. The 
amount of the subsidy is, it is stated, 2,000l. per 
annum ; besides this, the Corporation gives the 
sewage, the use of the buildings in which the 


(about nine acres in extent) over which the 
efflaent is passed before entering the river. 
Thus, the Association does not base its opera- 
tions on the assumption that the sewage is a 
highly valuable, and therefore marketable com- 
modity,—an assumption which has led to the 
failure of other undertakings of the kind. It 
proceeds on the basis that sewage is a nuisance 
to be got rid of in the best way possible without 
creating other nuisances. It claims to have 
solved the problem, and offers toindemnify against 
legal proceedings under the Rivers Pollution 
Prevention Act any corporate body or health 
authority with whom it may contract for the 
rendering of town sewage innocuous. It asserts 
that for the performance of this work the rate- 
payers must expect to pay, and indeed, will be 
glad to pay, if the nuisance is effectually got 
rid of. 

So far as to the general principles upon which 
tho operations of the Association are based. As 
to the particular instance of Coventry, the details 
were explained to the visitors on Saturday by 
Mesere, Henry Robinson and J.C. Melliss, the 
engineers to the Association, and by Mr. E. F. 
Coddington, the of the works. The 
city of Coventry has a population of 40,000. It 
has a water-supply of about 25 gallons per 
day, and 5,000 water-closets. The daily volame 
of sewage in dry weather amounts, inclusive of 
subsoil water into the sewers, to 
2,000,000 gallons in twenty-four hours, or 
50 gallons per head per diem. The character 
of the sewage is extremely foul, owing to the 
presence of large quantities of refuse liquids 
from the numerous silk-dyeing works, breweries, 
oil and varnish works, &o. The sewage is, there. 
fore, more costly and difficult to purify than 
ordinary domestic sewage. The sewage flows 
by gravitation to the works at Whitley, about a 
mile from the city, and all solid matters are 
strained by the ingenious extractor invented by 
Mr. Baldwin Latham, and of which the Associa. 
tion has acquired the patent-right. This ex- 
tractor may be described as a wheel 16 ft. 
in diameter, having a periphery projecting 
on one side of the edge to a distance of 
about 1 ft.or1ft.6in. The wheel is actuated 
by steam-power, and is vertically mounted. From 
the centre radiate six spokes or arms, of the 
same width as the periphery, and made of iron 
porforated with numerous holes. Each of these 
spokes or arms forms in reality a shelf or tray, 
having its onter or front edge turned up so as to 
prevent solid matters falling off. The whole of 
the space of what may be called the back of the 
wheel is covered with a large diso of 

iron of the same diameter as the wheel. The 
wheel is continually revolving (there are a pair, 
in case of accident to one), with its lower portion 


town. Each of the arms or spokes as it emerges 
from the sewage brings up a quantity of solid 
matter, and this, as the wheel continues to 
rotate, falls by ite own gravity into a fixed re. 
ceptacle placed for it at the centre of the wheel. 
From this receptacle it is carried up by an 


for it, which are removed as often as necessary. 
The solid matter obtained in this way is not 
very considerable in amount, and all that has 
hitherto been obtained Mr. Coddington has dag 
into some garden-ground within the 
of the works. The strained sewage is then 
mixed with a solution of sulphate of alumina, 
prepared in a cheap way by treating the shale of 
the coal and ironstone formations with sulphuric 
acid. The necessary engine-power, boilers, 
mixers, and other apparatus, are i both 
for the admixture of the chem with the 
sewage, and also for the manufactare of some of 
the chemicals themselves. The sewage next re. 
a a —_ rye td co milk of lime, and 
en flows to one e itating tanks, of 
which there are four, ae 2." o the contiauous 
principle. The period allowed for subsidence is 
from four to five days. The effluent water passes 
from th: setanks through abont nine acres of land, 
forming filter-beds, 5 ft. deep, planted with rye. 
graes. This land is divided into two nearly equal 
portions, one of which is used by day, and 
the other by night. The effinent water passes 
into the Sherbourne at the rate of about 80,000 





with and view, were given in the , 
26th, Tere (vol. xxxiv., pp. 191, 192). ee 


gallons per hour, and apparently in a satisfac. 


submerged in the sewage as received from the | provi 
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work is carried on, and the use of the land/|try sewage 


fall. It is stated that fish have been seen at 
the ontfall, and that cows will drink of the 
efflaent water in preference to the water of the 
river itself. The sludge uoed at the Coven. 

works has assigned, Dr, 
Voelcker, a higher value than any other , 
as states, in the Local Government Board 
Blae Book that it (containing 47 per cent. of 
moisture) is theoretically worth 16s. 9}d. per 
ton, and has a market value of from 5s. 64. 
to 8s. 4d, ton. It does not, however, 


year’s production) have been sold, at from 1s. 6d. 
to 2s. 6d. per , according to the number of 
loads taken, The cost for chemicals at Coventry 
is stated by the Association to be four-tenths of 
@ penny per thousand gallons of man i 
sewage, or twenty-seven-hundredths of a penny 
per thousand gallons of domestic sewage. i 
latter has been ascertained at Fair-time during 
Whitseuntide week, and on Sundays, when the 
manufacturing refuse is absent from the sewage). 
The visitors, among them many sanitary 
engineers and borough surveyors, seemed to be 
favourably impressed with the works and their 
apparently successful operation, and the opinion 
was expressed that if the Association had really 
solved the problem of how to get rid of town 
sewage without creating a nuisance, it might be 
sure of a prosperous and enlarged sphere of use- 
falness. It was stated that several 
or local authorities were in treaty with the 
Association for the disposal of their sewage. It 
was also stated that, though the Coventry works 
constitute at present the only establishment 
under the control of the Association, and that 
they are, therefore, necessarily to some extent a 
** show-place,” no means are taken 
to make the works successful in a sanitary sense, 
other than those demanded by the peculiar foul- 
ness of the sewage, and the extreme smallness of 
the stream into which the effluent is discharged. 
We may add that the effluent, as it passes into 
the river after filtration through the nine acres 
of land referred to, contains (according to 
analysis by Dr. Voelcker) only 0°6 of albuminoid 
ammonia in one million parts. 








THE SOUTHPORT NEW COVERED 
MARKET. 
COMPETITION DESIGNS, 


To the many pablic buildings which have been 
erected in Southport within the last few years 
another is about to be added. In July last the 
corporation decided ° invite architects to send 
in designs and plans for a new market building, 
and premiums of 1001, 501., and 261. were 
ccebetiol nthe ditions of ry mune 
respectively. con the competition 
ded that the cost of the building should not 
exceed 15,0001., the committee laying down cer- 


mode of internal arrangement, the competitors 
were left free to follow their own ideas. In 
answer to the advertisement inviting 





tory condition as to purity, and certainly much 


understand that the of twenty-five bas 
already been reduced to six, out of which the 
best have yet to be chosen. 
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HOVE SOHOOL BOARD COMPETITION. 


THrereEN designs were received by the Hove 
School Board, Brighton, in ofen competition for 
their first school, to be erected in Ellen.street, 
Cliftonville, and, af-er consideration, that eub- 
mitted under the motto “ wens” was accepted, 
the aothors being Mr, Thomas Simpson, * of 
Brighton, and Mr. Frederick W. , of Adam. 
street, Adelphi, joint architects. The schools 
will accommodate 800 children, viz., 150 boys, 
250 girls, and 400 infants, and are designed two 
stories in beight ; the lower being apportioned 
to the infants, in two compartments, and the 
upper floor to the boys and girls. A kitchen is 
provided in connexion with the girls’ school, 
for instruction in cookery. The building has a 
facade towards Etlen.street of 160 ft., and the 
style is a simp’e treatment of “Queen Anne,” 
with gables and a central turret of two stages. 
The materials will be red brick, with tile roofs 
and the turret of wood, leaded. 








SCIENCE AND ART IN ITALY. 


On Thureday evening, the 27th ult., Professor 
Leone Levi delivered a lecture on “ Science 
and Art in Italy” at the Surrey Associa- 
tion for the Advancement of Literature, Science, 
and Art, at Camberwell New-road, After 
reviewing at some length what Italy had done in 
science and art, the lecturer said: And what of 
the present ? Alas! let it be admitted, Italy has 
greatly fallen from her glorious past; centuries 
of political and commercial decadence have bad a 
grievous inflaence on Italian artand science. It is 
not to Italy that we oan now look for the highest 
manifestation of human genias. The igies 
of chemistry and mechanics, th2 wonders of the 
steam-e ,» and many of those inventions 
which the greatest lustre on the present 
centary, and which has rendered it so conspicuous 
for progress and civilisatiov, received but little 
assistance from Italy, and though labourers bive 
not been wanting who have pursued the paths of 
science in the midst of the greatest discourage. 
ments and difficulties, and who have striven 
hard to maintain the noble name of Italian 
science On & pinnacle of glory and reputation, 
they have not been able to keep pace with the 
greater advance of France, Eogland, and other 
more favoured countries, And yet science and 
art have not altogether departed from Italy. 
There, too, men of science have their Congresses 
in the same manner as the British Association 
in this country. There, too, the learned societies 
meet for the promotion of spesial branches of 
science, and there academiesexiat for art, science, 
and letters. The art contributions of Italy to 
the Universal Exbibitions in London, Parise, and 
Vienna, especially in sculpture, — ia many 
respects highly satisfactory. In inventions, 
Italy is not far behind other countries, a large 
number of patents being yearly claimed and 
granted, though not certainly to be compared, 
either in number or in actual merit, with the 
United Kingdom and the United States. Bat, 
after all, we must consider this as only a time 
of transition. The most encozraging and 
promising featare of the t constitutional 
government of Italy is the thoroughness with 
which the present state of the country, econo- 
mically and intellectually, has been investi- 

and exp2sed. hat we have before 
us is only the result of labour performed 
during centaries of divisions and misgovern- 
ment, at a time when the arms of the 
Church and State were alike directed against 
all manner of progress, and when the highest 
minds were either driven away from the 
country or immured in State prison 
vent cells; and though it is so far true that 
genius and talent are ivtaitive within ue, and 
that they are often developed under most adverse 
inflaences, yet, as a rule, roses do not well 
thrive in a eoil rugged and wild. Prepare the 
ground ; offer to science and art a safe asylum 
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may also rise to an equal height. Let her 
remember that science and art must be conse. 
crated to God ere it can render any essential 
service to a nation. A Galileo and a Newton 
— scan the heavens, bat we need a Chalmers 
todirect the mind across that expanse to the Great 
Architect. Painting and scalptare may enliven 
and embellish our existence ; but have they not 
been made to foster human passions, instead of 
sabserving to the higher objects of quickening 
and expanding our ccnceptions of "'s mighty 
works? And poetry, the great vehicle by which 


we may burst forth in sentiments of adoration, is - 


it not too often prostituted so as to raise the 
warrior and the freebooter to the height of a 
hero? Let us remember that whilst the mind 
is the great engine, the heart is the motive 
power of buman p and science does but 
little for a nation when it stops at the threshold 
of our mental faculties. However enthusiastic 
we may be in the cultivation of science, and 
however proad of ite achievements, we should 
not forget the great maxim that it is “ Righteous- 
ness that exalteth a nation.” 








THE SEVERN BRIDGE RAILWAY. 


Tue progress of the Severn Bridge Railway 
is week by week becoming more apparent. Of 


the work of constracting the bri assigned to 
the Hamilton’s Windsor Iron pany, at a 
contract price of 190,0001., some interestin 


particulars are given in the Gloucester Saar 
Two.thirds of the width of the river have already 
been spanned, The approach to the bridge on 
the Forest shore is made by a viaduct, while 
the abutments are being constructed of native 
stone. There will be twelve arches, carried to 
an altitude of 70 ft. Immediately connected 
with this is the first span of the bridge, 134 ft., 
the piers of which are being founded. There 
are four of there in a claster, each cylinder 
having to be taken 16 ft. into the solid rook. 
For this purpose an engine and air-pressure 
apparatus are employcd. The cylinders are 
fitted in lifte of 4 ft. in depth, and great as is 
the weight of a series of these, each being at 
least four tons, some eighty tons of ball.st are 
required upon each column to counteract the 
pressure of the air to displace the water from 
the interior. After the first span comes two of 
327 ft.; a fourth of 171 ft., and the remainder 
(13) 134 ft. each. For the heavier spans there 
will be a cluster of cylinders as indicated, each 
10 ft. in diameter, and are to be founded 44 ft. 
below low-water mark. Seventeen cf the piers 


have been founded in the bed of the Severn, and | property 


dangerous and difficult as the work appears, 
under the direction of Mr. Earle, the resident 
manage-,and the Hamilton’s Windsor Iron Com. 
pany, together with the engineers, so far it has 
been car: ied out withoataccident to the persons 
employed. In addition to the seventeen piers 
named, it may be added that the whole of the 
134 ft. spans are erected, and the scaffolding 
nearly prepared for the firatof the 171 ft. spans, 
the foundations beiog completed aud the piers 
finished for three of these. The spans are 
raised in pieces from the vessels by a ‘‘ Goliath,” 
which powerfal machinery is constructed so as 
to ran with double carriage outside the bridge, 
on a line of rai's, and they are lifted some 80 ft. 
above low-water mark. Two-thirds of the 
bridge are so far complete as to be ready for lay- 
ing the permanent way. An interesting feature 
is the provision made for expansion and contrac- 
tion, One end is secured upon a plate of cast- 
iron bolted to a large block of Forest stone, the 
other end being connected with a system of 
rollers, space being left at the extremities of the 
rders to meet the action of atmospheric 
inflaences. The colnmns are filled with concrete, 
three parts slag from the Parkend farnaces, and 
the other part Aberthaw lime, prepared at the 
contractors’ kilos, on the banks of the Severn, 
at Lydney. Someidea of this item of cost alone 
may be githered when it is mentioned a single 
column of the larger piers consumes 800 tons of 
concrete. From the centre of the bridge ex. 
tensive and charming views of forest and river 
are commanded. Down Channel this extends to 
the Bristol river, and the up-view embraces a 
sweeping range of the Valley of Gloucester, 
with Robio’s na and — ar 

@ picturesque kground. opposite 
banks of ‘the Severn is the old canal running 
from Sharpness, and this will be crossed with 
a swing bridge, to be worked from a centre tower 
of Forest stone masonry. The engineers who 
designed the structare, and who are now carry- 


ing out the work, are Mr. G. W. Keeling, jan., 
C.E., of Lydney, and Mr. George Wells Owen, 
C.E., Westmiaster; and Mr. Reichenbach is the 
resident engineer. The railway works, which 
are being ex2cated by Messrs. Vickers & Cooke, 
of whore contract was 90,0001, are 








PEERAGE PROPERTY. 


Siz,— Messrs. H. & R. Powell, than whom, I am sure. 
no gentlemen have s better rigt to speak upon the land 
uestion, desire further are from my Vag of view 
upon “peerage property.” Nothing delights me more 
than to satisfy the oda ol ioaulnere ehher the trath, and 
I will now mention the names of some peers who hold 
og eyes igantie enough to be whe geang ead a4 
prod sy Your correspondents not being sati 
five men that I said owned s quarter of Scot- 
i their names, and if they can prove 
shali be glad to know wherein my error lies. 
are the Dukes of Athole, Argyll, Buccleugh, Suther- 
, and the Farl of Breadalbsne, the latter peer bein 
able to ride 100 miles in » straight line on his own lan 
it is said, without coming across a single dwelling; but 
do not vouch for that, though I suspect it is much too near 
the truth. That another quarter is owned by twenty-four 
men is not unlikely, and it is quite possible that 130 
millions of scres are owned by 139,000 persons. A country 
which contains such towns as Esinburg’, Glasgow, Paisle 
Stirling, Leith, Greenock, Dundee, Aberdeen, &c., co 
not be without great numbers of small proprieors of 
houses, — yards, and other business premises, 
ides teh and school pr port: freehoid graves in 
churchyards, cemeteries, &c. But this does not alter the 
very much too patent fact that the great food- acing 
Scotland, Ireland, and W: are in 
———— few hands, Messrs. Powell — to m 
ies of 60,000 men being the landowners ofthe Uni 
Kingdom, but I think I might have named 6,000 or 60', or 
even 6°, who have the lion's share; but I have very littie 
doubt that the Biue Book is quite enough on the Powell 
side of the question in naming 60,0CO as the only land- 
owners, Ihave some freehold property myself, but I am 
not a landowner for all thet. I suppose the geatlemen 
would count me as one of the owners of land, beeause I am 
the proprietor of “‘six feet of earth” in Brompton 
Cemetery. Then they hed “ Mr. Mitcbell seems to think 
nearly all the country belongs to peers,” and they inform 
me that “out of allthis mass of landowners (that is the 
apt as they seem after all to admit), only some 500 can 


Me. bak pe seid that peers owned most of the omy, 
up ‘‘peerage property” as samples o 
worst kind. There are te of Sarbeite sad squi-es who 
are nearly as big land monopolists as the peers, but the 
peers are the worst offenders. I heartily wish that the 
peers bad it all, for then there would be a chance of 
some wholesome legislation in the House of Commons, 
wherras more than half the present House have gone 
there to batten up the corrupt land system which is 
starving and ruining the country. Messrs, H. & RB. 
tr = that there . no gaan Manson urchasio 
in this country. Very well, gentlemen, I say; wi 

you obtain for me a piece of freehold property in 
my native village from the squire and I will buy it to 
pay me only 2 per cent.!_ Why, there was an old gentle- 
mean who died in his own freehold hoase in that village a 
few months ago, and I heard that his freehold house and 
garden were to be put up to auction. I made up my 
mind to purchase it, but I find that the squire’s sgent was 
there long before any auction could take place, and the 
was bought forhim. Owning nearly everything 
in the village, I suppose he thought he would have it 
— all, Landowners in England find their appetite for 


: 
: 


** Grow on what it feeds on.” 


They are like the sailor who, when the captein asked 
what would be his three greatest wishes, replied,— 


“1. All the rum in the world. 
2. Ali the baccy in the world,” 


Then he paused, but when pressed by the master for his 
third wish, he said, ‘‘ Well, Cap'n, let's havea little more 
ram!” Toat is why I euppose the Dake of Northamber- 
land, as a very good authority states, invests 80,0007. p-r 
annum in adding adjoicing estates to his already enor.nous 


PrThe Messrs. Powell say that a sweeping fallacy underlies 
whole of my letter. Well, these gentlemen only assert 

, they do not condescend to prove it; but I think I 
ean show the following statement of theirs to be fallacious 
enough, viz., that “a small portion of a nobleman's estate 
is laid out as apark.” Now, I happened last week to have 
passed by two miles of the wall of Woburn Park, and I 
understand the whole leagth of the Duke of Bedford's 
park wall is fourteen miles! I bave calculated that thirty 
thousand human beings could live in Bagg | out of this 
if cultivated by the people! Now, I would not 

prive the Duke of a bit of park round sbout his 
mansion, not I ; but I would like to see an Act of Parlia- 
ment limiting the extent of parks, woods, and pleasure- 


grounds to a te area, ly as these 

properties are virtually untexed, and yield nothing to the 
revenue; 1 ssy nothing advicedly, for if the taxes paid by 
the nobility end geatry are put against the pensions and 
salaries paid to their cless for doing nothing, or worse, I 
find that it is jast three millions of money in their fayour 
and against the or so that in reality all the taxation 
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We are now, of course, referring more imme- 
diately to the sense of sight. You will find that 
painters and sculptors can more readily turn 
their hands to any kind of work than any other 
men,—and why? Not solely because their pro- 
fessions require the greatest nicety of touch, but 
because their sense of vision having been better 


modelling, and instrumental music contribute 
ively to the of sight and of 


perfecting 
touch, and of hearing and of touch,—to the per- | wages 


fections of those three most important senses by 
are tc those 
senses what gymnastics are to the general 
physique.”* 

sted National Collection of Photo- 


should show by means of permanent 
photographs, taken from the objects themselves— 
as complete a collection as possible of the time- 
honoured treasares of , sculptare, and 








fever, caused presamably 
stench,” as one witness termed it. 
council have adopted a crude form 
which, according to the witnesses for the com- 
missioners, is utterly incapable of: purifying the 
sewage matter so as to render it harmless. It 
was shown, also, that irrigation could be con- 
veniently carried on in connexion with the works. 
said he 
of the works 
and the river, and would then report the result 
of his inquiry to the Local Government Board. 


The Labour Question in America.—An 
American paper says that the A. & W. Sprague 
estate, New York, now employs about 10,000 
hands, and Mr. Chaffee, the trustee and , 


ment of the Sprague Works, nearly half a century 
since, be has never seen them so contented. He 
ascribes the cheerful condition of his working 
people under low wages and the general labour 
disturbances mainly to the fact that the estate 
farnishes each head of a family enough ground for 
@ good-sized , or from a quarter to half 
an acre of tillable ground. The scant wages have 
forced them te carefully cultivate these little 
plots, and the people find that they can almost 
raise subsistence for their families. So, instead 
of want, they have fair support, and even many 
luxuries, for their families, and from the lowest 
are able to lay by. Besides, the care of 
cultivating these gardens, and keeping a pig or 
cow, or both, not only holds the men from the 
dissipation incident to idle hours, bat farnishes 
healthful recreation, and inouloates a home 
sentiment and sense of security and proprietor- 
ship that eminently improves the morale of the 
la>ourer. 

New Non-Pauper Hospital for Paying 
Patients.— Last week the memorial-stone of 
the first permanent hospital for the reception of 
poor, bat non-pauper, patients, under the 37th 
section of the Sanitary Act, was laid. On 
Thursday, the members of the District Board 
met at the offices in High-street, Poplar, whence 
they were conveyed to Plaistow, Mr. E. L. 
Bracebridge, a member of the Board, is honorary 
architect of the building. The clerk of the 
works is Mr. C. Brown; the builder and con. 
tractor, Mr. J. W. Martino, of Stratford. The 
ground measares 196 ft. by 170 ft., and with the 
building will cost 14,000l. There will be two 
blocks or pavilions, two stories in height, each 
block to accommodate thirty-six ts. A 
third block will contain the de- 
partment. The cost is to be spread over twenty 
years, and a halfpenny rate on the present 
agsessment will more than repay principal and 
interest. 

New Sessions-Room at Northop, near 
Mold.— A pictureeque gabled structare has 
just been erected in the village of Northop, to 
serve as a new sessions-room and ° 
The lower portion up to the first floor is of red 
brick, and the windows have mullions of brick, 
but above that there is black and white timber 
framing, with wood casement windows. The 
building is roofed with green slates, and has 


been lately erected by Mr. J. Scott Bankes, from | regret 
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House Ventilation.—At the invitation of 
Mr. John Westmorland, a large party 
at the residence of Mr. Emil 
bank Se hill, Liverpool, c to inspect 


Hall), 


method. ventilation patented 
The ventilator is 
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Dispute regarding Plans.—<At the Sheriff 
Small Debt Court, Wick, on the 2nd inst., an 
action was raised before Sheriff Russel, by Mr. 
Alexander M‘Tavisb, architect, In 
the managers of the United Presbyterian Church, 
Palteneytown, for payment (51. 5s.) of designs 
submitted in competition for the new United 
Presbyterian Church, now in course of erection. 
The question was whether the 
entitled to on the plans 


i 


the designs of Mr. John Douglas, architect, of | architect, committed suicide on after. 

Chester, at a total cost of 7501. It is customary noon at his chambers, Clement’s-inn, by 

in this part of the country to hold Petty Sessions himself in the temple witha pistol. The de. 

in hotels and public-houses, but this, it has been | ceased tleman’s manner of late is said to 

thought, is hardly consistent with the dignity of have ~ Pragya strange to sgt en 
bench, hence the erection of these new . Brandon 

a 5 ! Gehhad bien @-elfiowend enc ahha 


buildings. 











1042 





THE BUILDER. 


[Oor. 13, 1877. 

















>A 





The Pneumatic Clocks of Vienna.—Mr. 


John Fattorini, of Bradford, a practical clock | seni 


and watch maker, states that ona recent visit to 
Vienna he had the opportunity of thoroughly 


inspecting the system adopted by au Austrian 
engineer, Herr C. A. Mayrhofer, who has hit upon 
the expedient of pneumatic tubes as @ means of 


uring uniformity in the time of clocks in any 
via of the city. Pubes are laid in the streets 
from the central station in which is the “ master 
clock,” or rather two clocks workiag together, 
and should one get wrong the other keeps in 
motion, and an alarm.-bell is rung to indicate 
to the attendant that something is wrong, and 
he at once rectifies it. The air is pamped from 
the station; and just as gas or water can be 
taken into houses by means of pipes, so can the 
poeumatic tubes be laid, and people can receive 
their time just as they get their water and 
gae, the tubes being always kept fully charged 
with air. Branches can be taken in any direc. 
tion. Housekeepers and others can be relieved 
of the trouble of winding up their clocks, as 
nothing of the kind is required in the pneumatic 
system. A small yearly charge is made for the 
clocks, and there is no further expense or 
trouble, 

Sewer Ventilation in Gloucester.—Mr. 
Mansergh, the borough engineer of Gloucester, 
has issued a report on the ventilation of the city 
sewers. He defends the system he has carried 
out in the added parts of the city of ventilating 
the sewers as the most effective method of pre- 
venting the accumulation of injurious gases. He 
recommends that the ventilators be increased in 
number, and that house-drain branches should be 
ventilated by having soil-pipes carried up above 
the roofs in suitable places. Hetays the greater 
the number of ventilators the better, and he 
adeises that all the old sewers be kept clean and 
free from deposit, the renewal of old sewers 
through which the sewage penetrates, and to 
carry out through the sewers in the old city a 
system of ventilation similar in principle and 
extent to that in operation in the added Gistricts. 
Ventilators, he says, ought to be applied to the 
—— existing manholes, and 300 ought to be 
a ‘ 


Excavations at Trier.—At Trier fresh ex- 
cavations have been made near the so-called 
Roman Emperor's palace. A great number of 
marble slabs turned op, as well as a marble 
torso which once belonged to a life-size draped 
figure. Near by, one half of asculptured female 
head, and a fragment of drapery whics may bave 
belonged to the figure, weredugup. Fragments 
of a wall covered with fresco paintings were also 
laid bare. Excavations made by way of trial 
near the city wall produced surprisingly rich 
results, such as the sculptured head of a satysr; 
& very expressive head of a winged Morpheus, 
with closed eyes ; the head of a woman and one of 
@ youth ; a great many fragments of arms, various 
torsos, and pieces of drapery. Other antiquities 
are expected to come up. 

Pire.—We are asked to say that the damage 
done by the fire which occurred last Sanday 
morning, on the premises of the Patent Concrete 
Bailding Apparatus Company, in the Blackfriars- 
road, will in no way interfere with the works, and 
that business will be carried on as usual. 








TENDERS. 


For the erection of the Victoria Ironworks and Imple- 
mest Warehouse, Bristol, for Mr. W. Baker, Temple- 
etreet, Bristol. Mr, W. Cloutman, architect : 

Walters £960 




















Pilcssabecraspsanracpabessséveonnade 00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

~ © 0 

waccenscesieh see 78) 

Lewis & Edbrooke ...00.......cse... 778 ° ° 

Philips & Jefferies..................... 766 0 0 

Stevens & Bastow 759 0 0 

“psi 755 0 0 

Cowlin ....... vee 742 0 0 

Hill (aceepted)............ we 737 0 0 

Stephens & Gardiner .................. €69 0 0 
For 8 residence at Enfield for Mr. M. Latham Clay 
Hill, Mr. T.J. Hill, arebitect. Quantiti lesers 

Osborne & Rassell :— apni 

Owns & CO...............cccccserceoses £9,008 0 0 

Moreland & Nixon .................. 8,570 0 0 

Browne & Robinson ..... 8,499 0 «a 

De Oe BOW ok. ccrtesecsrennsieninin 150 0 0 

Bayes, Brothers, & Allen......... 7,75 0 0 

Bowell £ BOM eevee, 7.578 0 0 

Dinzell & BOM wosecccceseerscercee 7,600 0 0 

Paetman 7,466 0 0 


For painting and decorative works 




















Messrs. Roumieu & Kesteven Hill, architects :— 
Lawford (accepted).......ccse+e+s0s £2,341 10 





directors, Mr. Reginald St. A. Roumieu, hon 
tect. = quantities supplied :— 
art 3 











site £395 0 
Longmire & Barge .........esessrees+e 339 0 
Macey & Son (accepted) ............ 310 0 
For new barracks, Shorncliffe, 
Clemmans (accepted). 





For retaining * walls and forming end making 
street, Ashiey Hill, Bristol. 
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pted) 




















For rebuilding houses in Lincola’s-inn-fields. 
Beeston, architect :— 

Moyle & Son... ........--.0ecsseree.-- £3,027 0 
Kinwimont ............. docthtdenséconens 2,806 0 
Diadiene 2,783 0 
Benstead & Son ...cccccc.secesseseee 2,750 0 
Downs & Co 2,720 0 
Baines & GON ....coceres-csseveee-e. 2,688 0 

For houses at Acton for Mr. W. M. Read: — 
WHERE: chs Jacapcssedstoeebiensesenduseloints £3,375 0 
Macfarlane & Co. .......c0ccceesenseee 3, 0 
Lawrence 3,06 0 
PIROTRRE cxoscorverequnmanysnennsiens - 2,535 0 
Kellaway 2,254 0 
Robinson 2,212 0 








Company, Limited, on their estate at 








Kil ingback £2,900 0 
Pearson ....., 2,627 0 
Crockett . 2,107 0 
apse og, He OE sovee 1,909 0 
PROG sock .ckscciiicisthiscsiamenaa? Se 
R.chardson (secepted) ............ 1,850 0 





Newington. 
by Mr, F. W. Huot :— 





SO cuiract £1,399 0 
Marsland on Soe © 
DICCIG wiiiitiss we deibindiciice 1,23) 0 
Domus BC, .rrccereeeeserseeseenecreee 3,190 9 





































































Mr. Herbert J, 


For road-making and sewers for the British 
Stratford :— 


at 54, Cleveland- 


square, for the Union Fire Office, Mr. J. Tavenor Perry, 
itect :— 

Pitman & Cuthbertson ........ ssoveee £580 0 0 
Clements 487 0 0 
Clark & Bracey (accepted) ......... 417 0 0 

For building a house and 8! at No. 64, Chalk Farm" 

sesh Grr Mr. O- Bacon. on R. a . -_ ge fo 
Soesnetvilie b Baith.c.c...0 0-0 0 
Drew oo 0? 0. 0 
Cheesum ..... 911 0 0 
Harris & Wardrop ....s..:....00.. 897 0 0 
Manley & Rogers.............0000008 . 888 0 0 
Wall Brothers (accepted) ......... 847 0 0 


For the erection of a coachman’s residence, stables, and 
coach-houses at The Cedars, Harrow Weald, Middlesex, 
for Mr. T. F. Blackwell. The late Mr. R. L. Roumieu & 


0 


For the erection of » gardener’s shed at the French | *** 
Protestant Hospital, Victoria Park, for the governor and 
orary archi- 


Albany- 
Jones, 





ecoocoe ecoosco 


eocoococso 


For erection of parish room for St. Mary's Charch, 
Mr. J. EB. K. Catts, architect, Quantities 


0 
0 
0 
0 


For the construction of adits and shafts for the Droit- 


wich water supply. Mr. E. Prite engineer. Quan- 
tities by Mr. C. Jd. Parnell :— 
Contract No, 1, 
6 6! 
080 
00 
00 
0 
8 9 
00 
ESSAI Ye 850 0 0 
Law (8000p 0d) ..cccrese-sssenssseonses 734 0 O! 
For works required in the extension of the Royal 
Masonic Iustitution for boys, Wood-green, Mr. 8. B 
Wilson, architect ; ~ 
roo . 00 
Pritcbard 00 
a Oe eR NER ORES LE | 0°90 
Morter............ 00 
Patrick & Son 00 
pee 00 
00 
00 
0 0 
500 
00 
00 
. 00 
For new schools, Shepperton-road, Islington, for the 
London School Board, Mr. BE. Robson, architect. 
Mr. T. Thornton Green, surveyor :— 
sions EM seiechsermeeseninanuiaiieds ae 0 0 
yee ‘ 00 
Sheffield 8129 0 0 
Tovgue 8,023 0 0 
RIPON pai caitncsesseieoaianiens 7,902 0 0 
OB ae, 7,915 0 0 
Pritebard 7,812 0 0 
Nightingale .......cs0.erereceees wove 7,816 0 0 
Tyerman 687 0 0 
Grover . 7,627 0 0 
Kirk & Randall............00..-s0ee . 7,206 0 0 
; id i a ' - ting of six h in Castle- 
. ene, Bat , 1Or Dir, Jd, if . . 
ereiteet = ott, Mr. Henry J. Hansom, 
iching £960 0 0 
Isaacs (accepted) ..........cccoceesserene 950 0 0 
For stable, bay and corn store, ia rear of 71 Bridge- 
road, Battersea, lor Mr. Birchall. Mr, Henry J, Hansom, 
architect :— 
Turtle & Appleton ..............,.0... £155 0 0 
Baker (accepted) circccsscscossseesee 126 0 0 

































For warehouse and offices, Church-road, Battersea 
for Messrs. May & Baker. Mr, Henry J, Hansom, archi. 
tect. Quantities supplied :— 

Peirce 3 
Lathey Brothers .. 0 9 
Macey & Sons ..... 0 

Baker ........0+0+» saneseosedeinnes- sacees 00 
Hammond 60 
Hobson ..... didenbeiteeesiinags initieceasinh 1,390 0 0 
Turtle & Appleton (accepted)... 1,275 0 0 

For new schools, Tooley-street, for the Rev. Canon 
Bomber. Mr, Henry J. Hansom, architect. Quantities by 
Mr, H. Smith :— 

BO “Sesiidessvinsccsdesbadsetesceie od oo8 £1,895 00 
Lathey Brothers .....:....000008 1,834 0 0 
G 1,817 0 0 
Btimpson & Co. ........eresesees 1,782 0 0 
Turtie & Appleton ................. 1,765 0 6 

For laundry in rear of 77 and 79, Brid West, 

Battersea, for Mr. Francis. Mr. Henry J. archi- 
Appleton & Turtle ...s00..0resseee0008 £365 0 0 
Btimpsom & Co, . ccressorcversessenesses 38 00 
8 ae al 311 0 0 
Hammond (accepted) ............... 310 0 0 

TU CORRESPONDENTS, 
A. 8. R. (must decide on the published We cannot 


find space for what would be merely an correspondence. 
Our opinion would be in favour of the dug well). —H. 8.—P.—8, G.— 
T.—J. .—H. G.—8. D.--R. BE. B.—W, W. L.—3, M.—Mre. L.—T. L- 
—H. U. McK.—T. L.—E. J. H.—T. T.—J, A. H.—J, B.—F. Z. (Noy 
—G. W. U. (next week). 
We are compelled to decline pointing out bucks and giving 
All statements of facts, liste of tenders, 2c. must be 
by the name and address of the sender, not ciemmedat ter 


publication. 
Nots,—The responsibility of signed articles, and read at 
public meetings, rests. of course, with the authors. 35 


UHAKGES FUR 
. ade Forget ADVERTISEMENTS. 


SITUATIONS VACANT. 


Bix lines Atty words) or under ......+.0+.. 
Tach odthuonal line Qebowt tam wanna) seevceseoe 


SITUATIONS WANTED. 


POUR Lines (about THIRTY words) or under ., 
Each additional line (about ten words) .........+ 


PRE-PAYMENT I8 ABSOLUTELY NECESSARY, 
Spheres, emery tea 
TERMS OF SUBSCRIPTION. 


“THE BUILDER” is direct frum the Uftice, to residents 


in any part of the United at the rate of iS. per annum. 
Payable in Advance. 


All remittances snould be by Money Order, at the Post-office, 
one eee ot GF We to DUUGLAS FOURDRINIER, 
‘o. 45, Catherine-street, W.C, 


Bath istone of pest qualivy. 
BANDELL, SAUNDERS, & 60. (Limited), 
Quarrymen and Stone Merchants, 

List of Prices at the Quarries and Depdte; 
also cost of transit to any part of the Kingdom, on 
to 


Bath Stone Office, Corsham, Wilts. fApvr.) 

















Aspnailte. 

Seyssel, Patent Metallic Lava and 
White Asphaltes, 

Mm SBSTODABT & OG 


Office : 
So. 90, Oannon-street, B.0. [Apvr.] 


Tue Seyssel aud Metallic Lava Asphaite 
Company (Mr. H. Gienn), Office, 38, Poultry, 
£.C.—The best and cheapest materials for damp 
courses, warehouse floors, flat roofs, stables, cow- 
sheds and milk-rooms, granaries, 
terraces, and skating-rinks, [Apvrt.] 

Whitiand Abbey Green Silates.—These 
slates are of a grey green tint, are stout, and 








"| made in all sizes. A large stock available for 


immediate de'ivery.—For farther H 
apply to MANAGER, Clynderwen, K.S.0., Car- 
marthenshire.—[ A pvr. } 


J. Sessions & Docks, Gloucester, 
Manufacturers of ENAMELLED and PLAIN 
SLATE CHIMNEY -PIECES, URINALS, &c. 
WELSH ROOFING SLATES direct from 
Quarries, to any station in the K 
rices and terms on application. [Apvt.] 

” 
MICHELMORE & REAP, 


Manufacturers of 















-ES @COLLINCE‘S@ PATENT © 
(oLLINGES PATENT HINGES, 
< LEVER, SCREW, & BARREL BOLTS, 
| JL and IMPROVED GATE FITTINGS of every Desoription, 


364, BOROUGH ROAD, 


~ Discount to Builders, 














rt N, am enema 
DPEQETANT. © DRC Aa 
t MK PATENT COVERING.—The 
luventor bas ded in effeo- 
~~ pertecting 6 cheap Covering - 
Goneml. 9h. che tonen tonne vag Fyn ETA ; 
Sansa, wae & coves ae tae S this other 
means (explained in Prospretus), of 100%, per Mion Bricks, thus 
more th«n paying for the ervotion of the Covering in one year. 
Avother great advantage is that this principle three hacks 
Oe sels corent She eoens of Swe sm, or) 
Bittingbourie, Eth Chane tae Govaning may be seen 12 















































